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mm 



® (1) o 

(C 5 R 1 R 2 R 3 R 4 R 5 ) (C 5 R6r7 R 8r9r10) (c 5 rH 
rI 2 R 1 3 R l 4 R 1 5) M lH 



Kf> C 5 r1r2r3r4r5^ c 5 R 6 R 7 r 8 r 9 r 1 0 &C 5 R 
11r12r13r14r15 (i^tt^v^ n^>* v^~;i^ fc&Wi, 
tly^D/O^yxcjU^t, Rl, R2, R3, r4^ r5 n r6 > r 
7, R8, r9, rIO, r 1 1, Rl2, Rl3 % R 14^ Rl 5 f j**^ 

, jstnifc 1-30 omtfrmmt tzuRmm. 1-30 <Dm&m*w&&b lt 

9*>, Rls R 2 , R3 N R4, r5 % ^WiR6, R7, r8 > r9 > rI 
0, £>&V>{±R 11, Rl2, Rl3^ Rl4, Rl 5|i^tL-f*lSV^:ie^L 

T3M**MbJc** (#H*5»$6£'g-tr) MU^i^o fcfiU Rl, R2 
. R3, R4, r5, r6, r7, R 8, r9 > r10 n rI 1, r12 > rI 

3, Rl4, r 1 5 <0v*r*L:&»— oti^H^-Cti^v^ Ml(±Iiff4^ 

m&£mzm-fo ] 

[If ^2] JJITW-K (2) K^1-»ai*^*SrmfcS#&JRft# 
W(2) 0 

(C 9 R16r17r18r19r20r21r22) (c 9 R 2 3r24r 
25r26r27r28r29) (C 9 R 3 0 r 3 1r32r33r34r35 
R3 6) M 2H 



[gfc*, C 9 R16r17r18r19r20r21r22 n c 9 R 2 3 r 2 4 
r25r26r27r28r2 9 £ £ tfC 9 R 3 0r31r32r33r34r 



• • (1) 



• • -5ft (2) 
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^2 0 0 2 - 3 1 1 4 5 1 ^ ^- *J : 2/ 

3 5 r 3 6 azti-eti-i yr=-)vm, h&wt, >t-*-;v*^^l> r 1 

6. R 18^ R 19, R 20, r21 % R 2 2^ r23, r24, r2 

5. R26 s r27 % r28, r 2 9, r30 n r31, R 3 2^ R 3 3^ r3 

4 , r 3 5 N r 3 6 {* 7 KstJii\ mmm. i~3o (Dmtim^t fzimmm. 1 ~ 

TU^o M2{iji^^4moS^Jl^^-ro tit. ZUbVo^R 1 6, 
Rl7, R 1 8. R 1 9, R20, r21, r22, <&&v»«:r2 3, R 2 4 % 
R25, R26, R 27 > r28 > R 2 9^ v >ttR3 0, r31 n r32 > r 
33, R 3 4 ^ r35^ r36 te*ti^tt\,^z&&LXm£fcitom : & (#3ft 

m^m 5 1 tmm 4 mm^mr ^ a * * Mt-a- * ^ r 

m&R 6 ] Wtim 4 * iz it 5 fcfB*OJ**a*Sflcfcfi#$ ft£9#ftktt 

xib&jr v~7 4 yx&mtmo 

[0 0 0 1] 

-74 ><Dnmumzm 1-&0 

tb®E#2 003-3097921 
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[0 0 0 2] 

T^2>Ztim%l<D£&nX'$>Z> {tzbx. f£\ SYNTHESIS, January 1988, 1-19 
, #P?P8 5 8- 1 9 3 0 9^m^t^^fi>^ ttfX^Z) 0 ifc, v^n^ 

> ? v ^ ^ Kg#i^ £ ^ A-T & c: t x** v 7 1 y &m. & K *j it * *° u ^ 

-O^F»^*lE*«fcffc-r*fc StlT^a (#^7-3 7 4 8 8-9^SMrJT) 

o 

. •=£ y flHfc v ? n ^ > ? yxx;Ht:^f*^v>li feT X v ? n ^ > ? )Ht& 

mv^n^>^^^;Hfc^-W ? ^$tLTv^ 0 fc-fc&WT, Cp 3 ZrCl ( 
Bui. Chem. Soc. Fr. , 1978, 11-292) , Cp3ZrMe (Organomet allies 199 
7, 16, 531) % (MeCp) 3ZrCl (Bui. Chem. Soc. Fr. , 1978, 11-292 
) , (Me3SiCp) 3ZrCl (Acta. Cryst., 1995, C51, 10) * I n d 
3 MCI (M=Zr, Hf) (J. Organomet. Chem., 1997, 544, 139) 

*Lt"C«t^$*L"Cv^ot±Cp 3 Z rHW^S (I R«i:Rama n^- 
^t:± &*ilfi?#r f±J. Organomet. Chem., 1982, 235, 69&CfSm$*U XHII 
W^^J:^#3tj5l^f{±Organometallics, 1999, 18, 3170tC|Btt$*lTV»S) o 
Z.toit&bW'&fitfSfet Itli, Cp4ZrCLiAlH 4 £J£j££-£ 
Cp4Zri:t-BuL i ZKl&Zlt&jj&nfrfimbtlX^&o Z.*lh<r>&J& 
-fife'DI.ZfrlzbC P3ZrCl^LiAlH 4 *Rj£3-fr*2Ffe*\ C p 3 Z r 
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n ^ > * y a. - ;v v ;v rr ^ ? A ft£-^ £#:R§§^ § ^tzibfr CI ft 2 
[0 0 0 3] 

If, ^e/v^n^y^ v^~;v ^ * Mb-^t?^ fcf * -> * n ^ > * ^jc^;u ^ 

lb#J& & v> (i/N n y > 3f ^ -y ^ ^ - & ^O^MJ ^ftllx. & ^ t 

«b*L*^Nn^^ft^Kft|»jh-SiJ^ ir'«»H^; < <£t £v>#'j 

t LXit^ *S y^n^y^i;i-;^^^7^^HtW^^y?n^>^ 
x.tt * <f-Mm*?'< > -✓MMfc* tit p imWMKm* t*tm § 
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0 0 2 -3 1 1 4 5 1 ^ ^- v ! 5/ 

&-Cli7;i'*/i"fM:J|«&< itiiiLv^ 
10 0 0 4] 

&mt, 3o(0y^n^/3? S^x- ;VM^#W@B^ £ **** & &m%L%M& 
[0 0 0 5] 

*5&W^#l©«fa*»S^jR<t'fr« (1) MU (1) X'&Zti 

(C 5 R1r2r3r4r5) (C 5 R6r7r8r9r10) (c 5 Rll 
R 12r13r14r15) M l H 

• • •* (1) 

mm^m^mit^ ( i ) k*5v*t, c 5 r1r2r3 R 4 R 5 % c 5 r e 
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R7r8r9r1 0^j;^c 5 Rl 1r12 R 13r14r1 5 (i^fr-e^v* 
2, R3, r4^ R 5, r6, r7, R 8, r9, r10, rII, r12, r 

is, Ri4, r 1 5 \t 7 mw^, m i~3o (Dmvm&it tz\±®mw 1 

otU^ ^kolStSlgfcfi 1 ~2 4-e*)^ih^ft t<> £Mcfil~ 
1 8t^^it«:ffJ tv> 0 £ fc, £*lp>0-9*>, Rl, R2, R3, r4 
, R5, ^^,^1^6, r7 n r8 x r9, r10, &£v>t±R 11, R 1 2, 

R 1 3^ rh, r 1 5 it^fi^fLK^zm^Lxw^kit^mm (&w&m$i 

*#tr) «Lt<>^ 0 fc£U R 1 , R 2 . R 3 * R 4 . R 5 ^ R 6 . R 
7. R8, R9 x rIO, Rll, Rl2 x R 13 N R 14 s r1 5©v>f^ 

Rl, R2, R3 % r4, r5, r6, r7, r8, r9, rIO, r11, 
Rl2, Rl3, r14 x R 1 5o^k**36fcLTtt, jrf^ft, ^;Vft, 

yxf^?!-^, v7nif^7i-iVi, y7f^7x^jH, h ij 
^f;V7x-;vi, HJxf;V7x-;H, b'J7°ntf;i/7x-;H, fV^f 
JV7XXJH, vf7i-;u36, ^7^;v*, 7>f'J^*4iro7 , J-/Ht; h 

JWrntLXit, 7nt!^ v?n^-> 

^;vft, 7°ne;i/^ 7*?-;w2fc, 7 jc-;i/^^#lc0^ tv> 0 

Rl, R2, R3, R4, r5, r6 % r7, r8 n r9, r10 x r11, 
Rl2, Rl3, R 14, r 1 5ojK%ftl - 3 0©jft*t***M«fc*-r* 
W^-W Sffti: LTfi, -x-T-^ft, -/ne^S, ^>"^;v 

ft, A^yjH, y^OA^yjH4i:*<')7^JHS:filii:iorjV*;Vy 
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)H;7x-iH, y^fji/7x^jvi, vjc^;v-7^-;i-^ v^ntf^?^ 
-;vi, y'7'f;i'7x^;H, b'j^f;v7x-ji/i > fijxf^7x^;H > 
f>j7"nii;v7x-;H, m; rf-jv? ^—^ii, \£y ±y^-)V^ 
T> h 'J jvi^ ^wt ■) - tMi:^ 7 'J - ;v y 'J ^1 ; h Vf-^ft, 

■X?-)vm, 4 )vmtc¥<DTV -;i/7;v^f^i*tHSt:^7'J-^7^ 

h i; jl^- ;i/->y h 'j7x-JVy'J;vi#!|(:0J Lv> 0 

ttz, ^h(Do^. R 2 , R 3 , R 4 , R 5 , & W± R 6 , r7^ 

R 8, R 9 N R 1 0^ &£vMiR 11, Rl2, r13, r 1 4^ r 1 5 ^ ^ 

&fmLxi>&^ 0 

r1r2r3 R 4 R 5 n C 5 R6r7r8r9r10^ c 5 R11r12r13 
r l 4 r l 5 t LX, &fctQK\±>( ; tf-fr^ 7°nt?;vg 

> f-f-JU^ ^ s y)V^ y^nA^y;vi^^07^^il: 1 

m&±&~? a7;^;K ;v ; tf-;w^, 7V^i^t'07;v^-;vi?:i 
<@J^_h^ri-^r;v^--;v-f >t'-;v ; 7x-;vs, yVf^7x-^i, v^^- 

;V7x-;v^ y'7*ne^7xx^i, y'7f^7x-jH, F'J^f;V7x^ 
h'Jxf;v7x-;vi, h y 7°n k';V7x- f'J 7f;V7x-;vi 

^ 7x-^7°De;vi, v ^^-"7^ ;^f07'J -;vtjv 

>f >t-— ;v ^>V-r >r*-;Wi N Tia^»^ (ft 1 ) Mfc2) 
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t;v*;i^& i^m±^-t-^>r;v^;i/^>v*^ ; tr— ;uak ru /Hfcfc 

v^^VT^-;^, yxf;V7x^;Ui, vyntfjvyx-^i, z?7^)V7 
i^;Hk h'j^f^7x^jH, f'Jxf;i,7xx;H > h'j7°nt:>7x^ 
f]7'f;V7x^;vi, ^-7^;i^ T> h l J 

-;v{iTffi<7>#^ (4fc3) -C7F£*L&$£^£;fl-&, J^T^i:. ) ; 

„ x.^;v^ -fu)d)vm, 7^-rt^ sof-fr^ ^*->/Hk v^n^^i/;v 

7'j ^i^^r;^^^i«; 1 ^ J^_b#-f ^7^t-;^>^ ^-r^p ; 7 

y^f^7x^;Vi, yxf;V7x-Jl/i, yVDlf^yx-^i, 
y'7f^7x-;vi, h'j^f ;V7x-;H, f)xf^7x-;H, 7°n 
e)i/7x-;H, f'J7f^7x-;H, t£7^~;i^ f7f;H, T^H; 

7x^f;vi, ^>x^ku;v^ -7 x^^t-d tr^s, 7x 

[0 0 0 6] 



[ffcl] 
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lit 2] 



[ft 3] 




[0 0 0 7] 

•7u\£)Vj> -r— )V > y f - )v 4 > -r*^ ;k if — ;v > 7*^ ;k r 'J ^ ^ > -x-*— ;v 

^;W>t^;K ff7xf;W>f-;K yVnejv^f-^ HJ:/nif 
;yxf y-r^^, rh7/n if >W >t*~;k y'7*f;v^ >7=-*-;K h V T^frA 

>r-fr, *7-)v<>V4 >7*-;k v^?>y-f >t*-;v> fc^W £>*i& 0 

;W fH>fH>f-^K f f7xf;W>f-;K -f h 7 7*n if ;W >t-* 
— ;K fh77f^>f >f-;K 7xx;K>f-^, i-"7 s f-fl"( >-r*— If 
7x-;WWK ^>y%f >-r*-;K y^>vM >7*— £>*l& 0 # 

fcjtfS L< ti\ ^ >f-;v, f f7^fH>f-;K 7x-)W>f-;i/, 
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■C**o £*i«bO*-C, EPS L< «\ TU ZrT^i), L< tiZ r "C 

[0 0 0 8] 

ffi!B-*S£ (1) X^Zti2>tt£t%d<DM:fcmZ&TK7F-fo 
Cp2 (MeCp) ZrH. Cp2 (EtCp) ZrH, Cp2 (PrCp) 
ZrH. Cp2 (BuCp) ZrH. Cp2 (PhCp) Z r H. Cp2 (Me 
2Cp) ZrH. Cp2 (MeEtCp) ZrH, Cp2 (MePrCp) Zr 
H, Cp2 (MeBuCp) ZrH, Cp2 (MePhCp) ZrH, Cp2 ( 
Et2Cp) ZrH, Cp2 (M e 3 S i C p ) ZrH. Cp2 (Et3SiC 
p) ZrH, Cp 2 (Ph 3 SiCp) ZrH. Cp 2 ( (Me 3 S i) 2 Cp 
) ZrH. Cp2 (Me3Cp) ZrH. Cp2 (Et3Cp) ZrH, Cp2 
(Pr 3 Cp) ZrH, Cp2 (Bu3Cp) ZrH, Cp2 (M e 4 C p ) Z 
rH, Cp2 (Et4Cp) ZrH. Cp2 (Pr4Cp) ZrH. Cp2 (B 
U4CP) ZrH. Cp2 (M e 5 C p ) ZrH, (MeCp) 2 (Cp) Zr 
H, (MeCp) 2 (EtCp) ZrH, (MeCp) 2 (P r Cp) ZrH. 
(MeCp) 2 (BuCp) ZrH. (MeCp) 2 (PhCp) ZrH. (M 
eCp) 2 (Me 2 Cp) ZrH. (MeCp) 2 (MeEtCp) ZrH, ( 
MeCp) 2 (MePrCp) ZrH, (MeCp) 2 (MeBuCp) ZrH 
, (MeCp) 2 (MePhCp)ZrH, (MeCp) 2 (Et 2 Cp) Zr 
H. (MeCp) 2 (Me3SiCp) ZrH. (MeCp) 2 (E t 3 S i C 
p)ZrH. (MeCp)2(Ph3SiCp)ZrH. (MeCp) 2 ( (M 
e 3 Si) 2 Cp) ZrH. (MeCp) 2 (Me 3 Cp) ZrH, (MeCp 
2 (Et 3 Cp) ZrH, (MeCp) 2 (Pr 3 Cp) ZrH. (MeCp 
2 (Bu3Cp) ZrH, (MeCp) 2 (Me4Cp) ZrH, (MeCp 
2 (Et4Cp) ZrH, (MeCp) 2 (Pr 4 Cp) ZrH, (MeCp 
2 (B114CP) ZrH. (MeCp) 2 (MesCp) ZrH, (BuCp 
2 (Cp) ZrH, (BuCp) 2 (MeCp) ZrH, (BuCp) 2 (E 
tCp) ZrH, (BuCp) 2 (PrCp) ZrH, (BuCp) 2 (PhC 
p) ZrH, (BuCp) 2 (Me2Cp) ZrH, (BuCp) 2 (MeEt 
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Cp) ZrH, (BuCp) 2 (M e P r C p ) Z r HL (BuCp) 2 (Me 
BuCp) ZrH, (BuCp) 2 (MePhCp) Z r B\ (BuCp) 2 ( 
Et 2 Cp) ZrH, (BuCp) 2 (Me 3 SiCp) Z r H. (BuCp) 
2 (Et 3 SiCp) ZrH. (BuCp) 2 (Ph 3 SiCp) Z r B\ (B 
uCp) 2 ( (Me 3 Si) 2 Cp) ZrH, (BuCp) 2 (M e 3 C p ) Z 
rH, (BuCp) 2 (Et 3 Cp) Z r H, (BuCp) 2 (Pr 3 Cp) Z 
rEU (BuCp) 2 (Bu 3 Cp) Z r E\ (BuCp) 2 (M e 4 C p ) Z 
rEU (BuCp) 2 (Et 4 Cp) ZrH, (BuCp) 2 (Pr 4 Cp) Z 
rH, (BuCp) 2 (Bu 4 Cp) Z r H, (BuCp) 2 (MesCp) Z 
rH, (Me 3 SiCp) 2 (Cp) Z r H, (Me 3 SiCp) 2 (MeCp 
) ZrH, (Me 3 SiCp) 2 (EtCp) Z r H, (M e 3 S i C p ) 2 ( 
PrCp) ZrBU (Me 3 SiCp) 2 (BuCp) Z r B\ (M e 3 S i C 
p) 2 (PhCp) ZrH, (Me 3 SiCp) 2 (Me 2 Cp) ZrH, (M 
e 3 SiCp) 2 (MeEtCp) Z r EL (Me 3 SiCp) 2 (MePrC 
p ) Z r H. (Me 3 SiCp) 2 (MeBuCp) ZrH, (Me 3 SiCp 
) 2 (MePhCp) ZrH, (Me 3 SiCp) 2 (Et 2 Cp) ZrH, ( 
Me 3 SiCp) 2 (Et 3 SiCp) ZrH, (Me 3 SiCp) 2 (Ph 3 
SiCp) ZrH, (Me 3 SiCp) 2 ((Me 3 Si)2Cp)ZrH> ( 
Me 3 SiCp) 2 (Me 3 Cp) Z r H, (M e 3 S i C p ) 2 (E t 3 C p 
) ZrH, (Me 3 SiCp) 2 (Pr 3 Cp) ZrBU (M e 3 S i C p ) 2 
(Bu 3 Cp) ZrH> (Me 3 SiCp) 2 (M e 4 C p ) ZrH, (Me 3 
SiCp) 2 (Et 4 Cp) ZrEU (Me 3 SiCp) 2 (Pr 4 Cp) Zr 
BL (Me 3 SiCp) 2 (Bu 4 Cp) ZrH, (M e 3 S i C p ) 2 (Me 
5 Cp) ZrH\ (Me 2 Cp) 2 (Cp) Z r EU (Me 2 Cp) 2 (M e C 
p) ZrEU (Me 2 Cp) 2 (EtCp) Z r EL (Me 2 Cp) 2 (PrC 
p) ZrEL (Me 2 Cp) 2 (B uCp) Z r H, (Me 2 Cp) 2 (PhC 
p) ZrEL (Me 2 Cp) 2 (MeEtCp) ZrH, (Me 2 Cp) 2 (M 
ePrCp) ZrBL (Me 2 Cp) 2 (M e B u C p ) ZrH, (Me 2 Cp 
) 2 (MePhCp) ZrBL (Me 2 Cp) 2 (Et 2 Cp) ZrH, (Me 



2003-3097921 



2002-311451 



12/ 



2Cp) 2 (Et 3 SiCp) ZrH, (Me 2 Cp) 2 (Ph 3 SiCp) Z 
rH, (Me 2 Cp) 2 ( (Me 3 Si) 2Cp) ZrH, (Me 2 Cp) 2 ( 
Me 3 Cp) ZrH, (Me 2 Cp) 2 (Et 3 Cp) Z r H, (Me 2 Cp) 
2 (Pr 3 Cp) ZrH, (Me 2 Cp) 2 (Bu 3 Cp) Z r H, (Me 2 C 
p) 2 (Me 4 Cp) ZrH, (Me 2 Cp) 2 (Et 4 Cp) ZrH, (Me 
2 Cp) 2 (Pr 4 Cp) ZrH, (Me 2 Cp) 2 (Bu 4 Cp) Z r H, ( 
Me 2 Cp) 2 (Me 5 Cp) ZrH, (M e 3 C p ) 2 (Cp) ZrH, (M 
e 3 Cp) 2 (MeCp) Z r H, (M e 3 C p ) 2 (EtCp) ZrH, (M 
e 3 Cp) 2 (PrCp) ZrH, (Me 3 Cp) 2 (BuCp)ZrB\ (M 
e 3 Cp) 2 (PhCp) ZrH, (M e 3 C p ) 2 (M e 2 C p ) ZrH, ( 
Me 3 Cp) 2 (MeEtCp) Z r BU (Me 3 Cp) 2 (MePrCp) Z 
rKL (Me 3 Cp) 2 (MeBuCp)ZrH. (Me 3 Cp) 2 (MePh 
Cp) ZrH, (Me 3 Cp) 2 (Et 2 Cp) Z r B\ (Me 3 Cp) 2 (E 
t 3 SiCp) ZrH, (Me 3 Cp) 2 (Ph 3 SiCp) ZrH, (M e 3 
Cp) 2 ( (Me 3 S i) 2 Cp) ZrH, (Me 3 Cp) 2 (E t 3 Cp) Z 
rH> (Me 3 Cp) 2 (Pr 3 Cp) ZrH, (M e 3 C p ) 2 (B u 3 C p 
) ZrH, (Me 3 Cp) 2 (M e 4 C p ) Z r B\ (Me 3 Cp) 2 (E t 4 
Cp) ZrH, (Me 3 Cp) 2 (Pr 4 Cp) ZrH, (Me 3 Cp) 2 (B 
U4CP) ZrB\ (Me 3 Cp) 2 (Me 5 Cp) ZrH, (MeCp) 3 Z 
rH, (EtCp) 3 ZrH, (PrCp) 3 Z r H, (BuCp) 3 Z r H, 

(PhCp) 3 ZrH, (Me 3 SiCp) 3 Z r H, (Et 3 SiCp) 3 Z 
rH, (Ph 3 SiCp) 3 ZrH, (Me 2 Cp) 3 ZrH, (Et 2 Cp) 
3 ZrH, (Pr 2 Cp) 3 ZrH, (Bu 2 Cp) 3 ZrH, (Me 3 Cp) 
3 ZrH, (Et 3 Cp) 3 ZrH, (Pr 3 Cp) 3 Z r H, (Bu 3 Cp) 
3 ZrH, (Me4Cp) 3 ZrH, (Et4Cp) 3 ZrH, (Pr4Cp) 
3 ZrH, (Bu4Cp) 3 ZrH, (M e 5 C p ) 3 Z r B\ (Et 5 Cp) 
3 ZrH, (PrsCp) 3 ZrH, (B u 5 C p ) 3 Z r H, I n d 2 (Cp 
) ZrH, I n d 2 (MeCp) Z r B\ Ind 2 (EtCp) ZrH, Ind 

2 (PrCp) ZrH> Ind 2 (BuCp) ZrH, Ind 2 (PhCp) Z 
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rH, Ind 2 (Me 2 Cp) ZrH, Ind 2 (MeEtCp) ZrH, In 
d 2 (MePrCp) ZrH, Ind 2 (MeBuCp) ZrH, Ind 2 (M 
ePhCp) ZrH, Ind 2 (Et 2 Cp) ZrH, Ind 2 (M e 3 S i C 
p) ZrH, Ind 2 (Et3SiCp) ZrH, Ind 2 (Ph3SiCp) 
ZrH, Ind 2 ( (M e 3 S i ) 2 Cp) ZrH, Ind 2 (Me 3 Cp) Z 
rH, Ind 2 (Et3Cp) Z r H, Ind 2 (Pr 3 Cp) Z r H, Ind 
2 (Bu3Cp) ZrH> Ind 2 (Me4Cp) ZrH, Ind 2 (E t 4 C 
p) ZrH, Ind 2 (Pr4Cp) Z r H, I n d 2 (BU4CP) ZrH, 
Ind 2 (Me 5 Cp) ZrH, (Cp) (Ind) (MeCp) ZrH, (C 
p) (Ind) (EtCp) ZrH, (Cp) (Ind) (PrCp) ZrH, 
(Cp) (Ind) (BuCp) ZrH, (Cp) (Ind) (PhCp) Zr 
H, (Cp) (Ind) (Me 2 Cp) ZrH, (Cp) (Ind) (M e E t 
Cp) ZrH, (Cp) (Ind) (MePrCp) ZrH, (Cp) (Ind 
) (MeBuCp) ZrH, (Cp) (Ind) (MePhCp) ZrH, (C 
p) (Ind) (Et 2 Cp) ZrH, (Cp) (Ind) (Me 3 SiCp) 
ZrH, (Cp) (Ind) (Et3SiCp) ZrH, (Cp) (Ind) ( 
Ph3SiCp) ZrH, (Cp) (Ind) ( (M e 3 S i ) 2 Cp) ZrH 
, (Cp) (Ind) (Me 3 Cp)ZrH, (Cp) (Ind) (E t 3 C p 
) ZrH, (Cp) (Ind) (Pr 3 Cp) ZrH, (Cp) (Ind) (B 
113CP) ZrH, (Cp) (Ind) (Me4Cp) ZrH, (Cp) (In 
d) (Et4Cp) ZrH, (Cp) (Ind) (Pr 4 Cp) ZrH, (Cp 
) (Ind) (Bu 4 Cp) ZrH, (Cp) (Ind) (M e 5 C p ) ZrH 
,MeInd 2 (Cp) ZrH, Melnd 2 (MeCp) ZrH, Melnd 
2 (EtCp) ZrH,MeInd 2 (PrCp) ZrH,MeInd 2 (B u 
Cp) ZrH,MeInd 2 (PhCp) ZrH,MeInd 2 (Me 2 Cp) 
ZrH,MeInd 2 (MeEtCp) ZrH,MeInd 2 (MePrCp) 
ZrH,MeInd 2 (MeBuCp) ZrH,MeInd 2 (MePhCp) 
ZrH, Melnd 2 (Et 2 Cp) ZrH, Melnd 2 (Me3SiCp) 
ZrH, Melnd 2 (Et3SiCp) ZrH, Melnd 2 (Ph3SiC 
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p) ZrH, Melnd2 ( (Me 3 S i ) 2 C p) ZrH, Melnd2 (M 
e3Cp) ZrH, Melnd2 (E t 3 C p) ZrH, Melnd2 (Pr3 
Cp) ZrH, Melnd2 (BU3CP) ZrH, Melnd2 (Me4Cp 
) ZrH, Melnd2 (Et4Cp) ZrH,MeInd2 (Pr 4 Cp) Z 
rH, Melnd2 (Bu4Cp) ZrH N Me.Ind2 (MesCp) ZrH 
, (Cp) (Melnd) (M e C p ) ZrH, (Cp) (Melnd) (E t 
Cp) ZrH, (Cp) (Melnd) (PrCp) ZrH, (Cp) (Mel 
nd) (BuCp) ZrH, (Cp) (Melnd) (PhCp) ZrH, (C 
p) (Melnd) (Me2Cp) ZrH, (Cp) (Melnd) (M e E t 
Cp) ZrH, (Cp) (Melnd) (MePrCp) ZrH, (Cp) (M 
elnd) (MeBuCp)ZrH, (Cp) (Melnd) (M e P h C p ) 
ZrH, (Cp) (Melnd) (Et2Cp) ZrH, (Cp) (Melnd 
) (Me 3 S i C p) Z r H, (Cp) (Melnd) (Et3SiCp)Zr 
H, (Cp) (Melnd) (P h 3 S i C p ) Z r H, (Cp) (Melnd 
) ( (Me 3 Si) 2 Cp) ZrH, (Cp) (Melnd) (Me3Cp) Z 
rH, (Cp) (Melnd) (Et3Cp) ZrH, (Cp) (Melnd) 
(Pr3Cp) ZrH, (Cp) (Melnd) (Bu3Cp) ZrH, (C p 
) (Melnd) (Me 4 Cp) ZrH, (Cp) (Melnd) (E t 4 C p 
) ZrH, (Cp) (Melnd) (Pr 4 Cp) ZrH, (Cp) (M e I n 
d) (Bu 4 Cp) ZrH, (Cp) (Melnd) (Me 5 Cp) ZrH, P 
hlnd2 (Cp) ZrH, Phlnd2 (MeCp) ZrH, Phlnd2 ( 
EtCp) ZrH, Phlnd 2 (PrCp) ZrH, Phlnd 2 (BuCp 
) ZrH, Phlnd 2 (PhCp) ZrH, Phlnd 2 (Me2Cp) Zr 
H, Phlnd2 (MeEtCp) ZrH, Phlnd2 (MePrCp) Zr 
H, Phlnd2 (MeBuCp) ZrH, Phlnd2 (MePhCp) Zr 
H, Phlnd2 (E t 2 Cp) ZrH, Phlnd2 (Me3SiCp) Zr 
H, Phlnd2 (Et3SiCp) ZrH, Phlnd2 (Ph 3 SiCp) 
ZrH, Phlnd2 ( (Me 3 S i ) 2Cp) ZrH, Phlnd2 (Me3 
Cp) ZrH, Phlnd 2 (E t 3 C p) ZrH, Phlnd2 (Pr3Cp 
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) ZrH, Phlnd2 (Bu3Cp) ZrH, Phlnd2 (Me4Cp) Z 
r H, Phlnd2 (E t 4 C p) ZrH, Phlnd2 (Pr4Cp) ZrH 
, Phlnd2 (Bu 4 Cp) ZrH, Phlnd2 (MesCp) ZrH, ( 
Cp) (Phlnd) (MeCp) ZrH, (Cp) (Phlnd) (E t C p 
) ZrH, (Cp) (Phlnd) (PrCp) ZrH, (Cp) (Phlnd 
) (BuCp) ZrH, (Cp) (Phlnd) (PhCp) ZrH, (Cp) 
(Phlnd) (Me 2 Cp) ZrH, (Cp) (Phlnd) (M e E t C p 
) ZrH, (Cp) (Phlnd) (MePrCp) ZrH, (Cp) (Phi 
nd) (MeBuCp) ZrH, (Cp) (Phlnd) (MePhCp) Zr 
H, (Cp) (Phlnd) (Et 2 Cp) ZrH, (Cp) (Phlnd) ( 
Me 3 S i Cp) Z r H, (Cp) (Phlnd) (E t 3 S i C p ) Z r H, 
(Cp) (Phlnd) (Ph3SiCp) ZrH, (Cp) (Phlnd) ( 
(Me 3 Si) 2Cp) ZrH, (Cp) (Phlnd) (Me 3 Cp) ZrH 
, (Cp) (Phlnd) (Et3Cp) ZrH, (Cp) (Phlnd) (P 
r 3 Cp) ZrH, (Cp) (Phlnd) (Bu 3 Cp) ZrH, (Cp) ( 
Phlnd) (Me 4 C p) Z r H, (Cp) (Phlnd) (Et4Cp) Z 
rH, (Cp) (Phlnd) (Pr 4 Cp)ZrH, (Cp) (Phlnd) 
(B114CP) ZrH, (Cp) (Phlnd) (M e 5 C p ) ZrH,Me 4 
Ind2 (Cp) ZrH, Me4lnd2 (MeCp) ZrH, Me4lnd2 
(EtCp) ZrH, Me4lnd2 (PrCp) ZrH, Me4lnd2 (B 
uCp) ZrH,Me4lnd2 (PhCp) ZrH,Me4lnd2 (Me2 
Cp) ZrH, Me4lnd2 (MeEtCp) ZrH, Me4lnd2 (Me 
PrCp) ZrH,Me4lnd2 (MeBuCp) ZrH,Me4lnd2 ( 
MePhCp) ZrH,Me4lnd2 (Et2Cp) ZrH,Me4lnd2 
(Me3SiCp) ZrH,Me4lnd2 (Et3SiCp) ZrH,Me4 
Ind 2 (Ph 3 SiCp) ZrH, Me4lnd2 ( (Me 3 S i) 2 Cp) 
ZrH,Me4lnd2 (Me3Cp) ZrH,Me4lnd2 (Et3Cp) 
ZrH, Me4 Ind2 (Pr3Cp) ZrH, Me4lnd2 (BU3CP) 
ZrH,Me4lnd2 (M e 4 C p ) ZrH,Me4lnd2 (Et4Cp) 
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ZrH,Me4Ind2 (Pr4Cp) Z r H, M e 4 I n d 2 (Bu4Cp) 
ZrH,Me4Ind2 (M e 5 C p ) ZrH, (Cp) (Me4lnd) (M 
eCp) ZrH, (Cp) (Me4lnd) (EtCp) ZrH, (Cp) (M 
e 4 Ind) (PrCp) ZrH, (Cp) (Me4lnd) (BuCp) Zr 
H, (Cp) (Me4lnd) (PhCp)ZrH, (Cp) (Me4lnd) 
(Me2Cp) ZrH, (Cp) (Me4lnd) (MeEtCp) ZrH, ( 
Cp) (Me 4 Ind) (M.ePrCp) ZrH, (Cp) (Me 4 Ind) ( 
MeBuCp) ZrH, (Cp) (Me 4 Ind) (M e P h C p ) ZrH, ( 
Cp) (Me 4 Ind) (Et2Cp) ZrH, (Cp) (Me4lnd) (M 
e 3 SiCp) ZrH, (Cp) (Me4lnd) (Et3SiCp) ZrH, 
(Cp) (Me4lnd) (P h 3 S i C p ) Z r H, (Cp) (M e 4 I n d 
) ( (Me 3 S i ) 2 Cp) Z r H, (Cp) (Me 4 Ind) (Me 3 Cp) 
ZrH, (Cp) (Me4lnd) (Et 3 Cp) ZrH, (Cp) (M e 4 I 
nd) (Pr 3 Cp) ZrH, (Cp) (Me4lnd) (Bu3Cp) ZrH 
, (Cp) (Me 4 Ind) (M e 4 C p ) Z r H, (C p) • (Me 4 I'n d) 
(Et4Cp) ZrH, (Cp) (Me4lnd) (Pr 4 Cp) ZrH, (C 
p) (Me 4 Ind) (Bu4Cp) ZrH, (Cp) (Me4lnd) (Me 
5Cp) ZrH, B e n z I n d 2 (Cp) ZrH, Benzlnd2 (MeC 
p) ZrH, Benzlnd2 (EtCp) ZrH, Benzlnd2 (PrC 
p) ZrH, Benzlnd2 (BuCp) ZrH, Benzlnd2 (P h C 
p) ZrH, Benzlnd2 (Me2Cp) ZrH, Benzlnd2 (Me 
EtCp) ZrH, Benzlnd2 (MePrCp) ZrH> Benzlnd 
2 (MeBuCp) ZrH, Benzlnd2 (MePhCp) ZrH, Ben 
zlnd2 (E t 2 C p) ZrH, Benzlnd2 (Me3SiCp) ZrH 
,BenzInd2 (Et3SiCp) ZrH, Benzlnd2 (Ph3Si 
Cp) ZrH, Benzlnd2 ( (M e 3 S i ) 2Cp) ZrH, Benzl 
nd2 (Me 3 C p) ZrH, Benzlnd2 (E t 3 C p) ZrH, Ben 
zlnd2 (P r 3 C p) ZrH, Benzlnd2 (Bu3Cp) ZrH, B 
enzlnd2 (Me4Cp) ZrH, Benzlnd2 (E t 4 C p) ZrH 
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> Benzlnd2 (P r 4 C p) ZrH, Benzlnd2 (Bu4Cp) Z 
rH, Benzlnd2 (MesCp) ZrH, (Cp) (Benzlnd) ( 
MeCp) ZrH, (Cp) (Benzlnd) (EtCp) Z r H, (C p ) 
(Benzlnd) (PrCp)ZrH, (Cp) (Benzlnd) (B u C 
p) ZrH, (Cp) (Benzlnd) (PhCp) ZrH, (Cp) (Be 
nzlnd) (Me2Cp) ZrH, (Cp) (Benzlnd) (M e E t C 
p) ZrH, (Cp) (Benzlnd) (MePrCp) ZrH, (Cp) ( 
Benzlnd) (MeBuCp) ZrH, (Cp) (Benzlnd) (Me 
PhCp) ZrH, (Cp) (Benzlnd) (Et2Cp) ZrH> (C p 
) (Benzlnd) (M e 3 S i C p ) Z r H, (Cp) (Benzlnd) 
(Et3SiCp) ZrH, (Cp) (Benzlnd) (Ph 3 SiCp) Z 
rH, (Cp) (Benzlnd) ( (Me 3 Si) 2Cp) ZrH, (Cp) 
(Benzlnd) (M e 3 C p ) ZrH, (Cp) (Benzlnd) (E t 
3 Cp) ZrH, (Cp) (Benzlnd) (Pr 3 Cp) ZrH, (Cp) 
(Benzlnd) (BujCp) ZrH, (Cp) (Benzlnd) (Me 
4Cp) ZrH, (Cp) (Benzlnd) (Et4Cp) ZrH, (Cp) 
(Benzlnd) (Pr4Cp) ZrH, (Cp) (Benzlnd) (B u 
4Cp)ZrH, (Cp) (Benzlnd) (M e 5 C p ) Z r H, D i b e 
nzoInd2 (Cp) ZrH, DibenzoInd2 (MeCp) ZrH, 
DibenzoInd2 (EtCp) ZrH, DibenzoInd2 (PrC 
p) ZrH, DibenzoInd2 (BuCp) ZrH, Dibenzoln 
d2 (PhCp) ZrH, DibenzoInd 2 (Me2Cp) ZrH, Di 
benzoInd2 (MeEtCp) ZrH, DibenzoInd2 (MeP 
rCp) ZrH, DibenzoInd2 (MeBuCp) ZrH, Diben 
zoInd2 (MePhCp) ZrH, DibenzoInd2 CE t 2 C p) 
ZrH, DibenzoInd2 (Me3SiCp) ZrH, Dibenzol 
nd2 (Et3SiCp) ZrH, DibenzoInd2 (Ph3S iCp) 
ZrH, DibenzoInd2 ( (M e 3 S i ) 2 C p) ZrH, Diben 
zo!nd2 (Me3Cp) ZrH, DibenzoInd2 ( E t 3 C p ) Z 
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rH, DibenzoInd2 (Pr3Cp) ZrH, DibenzoInd2 
(B113CP) ZrH, DibenzoInd2 (Me4Cp) Z r H, D i b 
enzoInd2 (E t 4 C p) ZrH, DibenzoInd2 (Pr4Cp 
) ZrH, DibenzoInd2 (Bu4Cp) ZrH, Dibenzoln 
d2 (MesCp) ZrH, (Cp) (D i b e n z o I n d) (MeCp) Z 
rH, (Cp) (Dibenzolnd) (EtCp) ZrH, (Cp) (D i 
benzolnd) (PrCp) ZrH, (Cp) (Dibenzolnd) ( 
BuCp) ZrH, (Cp) (Dibenzolnd) (PhCp) ZrH, ( 
Cp) (Dibenzolnd) (M e 2 C p ) ZrH, (Cp) (D i b e n 
zolnd) (Me E t C p) Z r H, (Cp) (Dibenzolnd) (M 
ePrCp) ZrH, (Cp) (Dibenzolnd) (M e B u C p ) Zr 
H, (Cp) (Dibenzolnd) (M e P h C p ) ZrH, (Cp) (D 
ibenzolnd) (Et2Cp) ZrH, (Cp) (Dibenzolnd 
) (Me 3 S i C p) Z r H, (Cp) (Dibenzolnd) (E t 3 S i 
Cp) ZrH, (Cp) (Dibenzolnd) (P h 3 S i C p ) Z r H, 
(Cp) (Dibenzolnd) ( (Me3SiJ 2Cp) ZrH, (Cp) 
(Dibenzolnd) (M e 3 C p ) ZrH, (Cp) (D i b e n z o I 
nd) (Et3Cp) ZrH, (Cp) (Dibenzolnd) (Pr3Cp 
) ZrH, (Cp) (Dibenzolnd) (B113CP) ZrH, (Cp) 
(Dibenzolnd) (M e 4 C p ) ZrH, (Cp) (D i b e n z o I 
nd) (Et4Cp) ZrH, (Cp) (Dibenzolnd) (P r 4 C p 
) ZrH, (Cp) (Dibenzolnd) (Bu 4 Cp) ZrH, (Cp) 
(Benzlnd) (Me 5 Cp) ZrH, I n d 3 Z r H, Ind 2 (Mel 
nd) ZrH, Ind2 (Etlnd) ZrH, Ind 2 (Prlnd) ZrH 
, Ind2 (Bulnd) ZrH, Ind2 (Me3SiInd) ZrH, In 
d 2 (Me 2 Ind) ZrH, Ind 2 (Et2lnd) ZrH, Ind 2 (P 
r2lnd) ZrH, Ind2 (Bu2 Ind) ZrH, Ind2 (M e 4 I n 
d) ZrH, Ind2 (E t 4 I n d) ZrH, Ind2 (P r 4 I n d) Zr 
H, Ind2 (Bu4lnd) ZrH, Ind2 (Naphlnd) ZrH, I 
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nd2 (BiPhlnd) ZrH, (Melnd) 3 Z r H, (Etlnd) 3 
ZrH. (Prlnd) 3 Z r H, (Bulnd) 3ZrH, (M e 3 S i I n 
d) 3ZrH, (Phlnd) 3 Z r H> (Naphlnd) 3 Z r H\ (B i 
Phlnd) 3ZrH> (Me2lnd) 3 Z r H, (E t 2 I n d) 3Z1-H 

> (Pr 2 Ind) 3 ZrH, (B u 2 I n d) 3 Z r H, (Me2lnd) 2 
(Ind) ZrH, (Et 2 Ind) 2 (Ind) Z r B\ (Pr 2 Ind) 2 
(Ind) ZrH, (Bu 2 Ind) 2 (Ind) ZrH, (Ph 2 Ind) 2 
(Ind) ZrH, (M e 3 I n d ) 3 Z r H, (E t 3 I n d) 3 Z r B\ ( 

Pr3lnd) 3 Z r H> (Bu3lnd) 3 Z r H, (Me4lnd) 3 Zr 
H, (Et4lnd) 3ZrH, (P r 4 I n d) 3 Z r B\ (Bu4lnd) 
3Z1-H, (Benzlnd) 3ZrH, (Benzlnd) 2 (Ind) Zr 
H> (Dibenzolnd) 2 (Ind) ZrH, (Dibenzolnd) 
3 Z r H&mfbfr&o 

= y^D^>^yxzjK Me C p = >(f^v^n^> 9 v.i.~;k E t C p = 
xf;i,y^n^>^yxr.jK P r C p=7*n e;Vy ^ ^ y xx;v, Bu 
Cp=7*^-;vv^n^>^> ? jr.^-;v > P hC p=7xx;Vy^n^>^y'xxjV 

> M e 2 C p = y^ f ^ n^> ^ yxx;^ MeE t Cp=^fW jVy 
^n^>?yxx;K M e P r C p = ^ f J^n li^y ? ^ y x;;K M 
e B u C p = ^ f ;Vy ^ n/<y ^ y'xx;K Me PhCp = ^fJV7xx 
;Vy^n^y^yx^;u, E t 2 C p = yxf jl^y ^ d^? > ^ yxx;p, Me 3 
S i Cp= h'J^f^y'J^y^D^^?yx-;K E t 3 S i Cp = h V *-*f- 
;i/->V ^y^o^y^yxxjK Ph3S i Cp=h') 7x-^y'] ;^>^d^ 
>^v^-;i/ N (Me 3 Si) 2 C p =fcfX b ^ ^>V'>V ;Vy^n^>^^x 
-;K Me 3 Cp=h 1 J>^^v^n^>^v^xL;v > E t 3Cp=f')xf;l- 

n^>^ vjc^.;1/ > Pr3Cp = f') 7*o \£)Vi/ ?us<> & Bu 
3 Cp=h'J 7*f;Vy^n/<^^ Me 4 C p = 7- b 7^f;Vy^n^ 

E t 4 Cp=f f 7Xf ;Vy^n^y^ yxxj^ Pr4Cp = 
■f b77*n tf;Vv ^ n^>^ B u 4 C p =7* F^y^Vy^n^y^ 
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/K Me I n d = P<f^W J'f— >K E t I n d=^;W >t*— /K P r I n 
d = 7°nfcf;W Bui nd=rfJM >t*-;K Me3SiInd = 

h V ^f-^v'J ;M ^r*— /K PhInd = 7x-jW>f^;K Naphln 
d=^-7^-;W > x B i P h I n d = H'7x^JK >t*>\ M e 2 I n d = 
v^?-;W Et2lnd = yW^f-;k Pr2lnd=yV 

n fcf;W >"7*— >K B u 2 I n d ^"/^W >7*-;K Me3lnd=MJ^ 
>t*-;k Et3lnd=HJifH>f"JK Pr3lnd=f'J^ 
nfc?;W ^7*— ;K BU3 Ind=HJ "f+tH >7*— >K Me 4 I n d=~r h 
>t*— >K Et4lnd = f f7if;W>f-JK Pr4lnd = 
fh7^neH>f-^ Bu4lnd=fb7rW>f-;K Benz 
I nd = ^>vM >7*-;K Dibenzoln d=v^vM >T*-;v?r-etL 

[0 0 0 9] 

Cp 2 (MeCp) ZrH, Cp 2 (PrCp) ZrH, Cp 2 ( 
BuCp) ZrH, Cp2 (Me 2 Cp) ZrH, Cp2 (MePrCp) Zr 
H, Cp 2 (MeBuCp) ZrH, Cp2 (Me3SiCp) ZrH, Cp2 
(Me3Cp) ZrH, (MeCp) 2 (Cp) ZrH, (MeCp) 2 (Pr 
Cp) ZrH, (MeCp) 2 (BuCp) Z r H. (MeCp) 2 (Me 2 C 
p) ZrH, (MeCp) 2 (MePrCp) ZrH, (MeCp) 2 (MeB 
uCp) ZrH, (MeCp) 2 (Me 3 SiCp)ZrH, (MeCp) 2 ( 
Me 3 Cp) ZrH, (BuCp) 2 (Cp) Z rH> (BuCp) 2 (M e C 
p) ZrH, (BuCp) 2 (PrCp) Z r H, (BuCp) 2 (M e 2 C p 
) ZrB\ (BuCp) 2 (MePrCp) Z r H> (BuCp) 2 (M e B u 
Cp) ZrH> (BuCp) 2 (Me3SiCp) ZrH, (Me3SiCp) 
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2 (Cp) ZrH, (Me 3 SiCp) 2 (MeCp) ZrH, (M e 3 S i C 
p) 2 (PrCp) ZrH, (Me 3 SiCp) 2 (BuCp) ZrH, (Me 
3 SiCp) 2 (Me2Cp) ZrH, (Me 3 SiCp) 2 (MePrCp) 
ZrH, (Me3SiCp) 2 (MeBuCp) ZrH, (Me 3 SiCp)2 
(Me 3 Cp) ZrH, (Me 2 Cp) 2 (Cp) ZrH, (Me 2 Cp) 2 ( 
MeCp) ZrH, (Me 2 Cp) 2 (PrCp) ZrH, (Me 2 Cp) 2 ( 
BuCp) ZrH, (Me 2 Cp) 2 (MePrCp) ZrH, (Me 2 Cp) 
2(MeBuCp)ZrH, (Me 2 Cp) 2 (Me3Cp) ZrH, (Me 3 
Cp) 2 (Cp) ZrH, (MeCp) 3 Z r H, (EtCp) 3 Z r H, (P 
rCp) 3 ZrH, (BuCp) 3 Z r H, (PhCp) 3 Z r H, (M e 3 S 
iCp) 3 ZrH, (Et 3 SiCp) 3 Z r H, (Me 2 Cp) 3 Z r H, ( 
Me 3 Cp) 3 ZrH, (Me4Cp) 3 ZrH, (M e 5 C p ) 3 ZrH, I 
nd 2 (Cp) ZrH, Ind 2 (MeCp) ZrH, Ind 2 (PrCp) Z 
rH, Ind 2 (BuCp) ZrH, Ind 2 (Me 2 Cp) ZrH, Ind 2 
(MePrCp) ZrH, Ind 2 (MeBuCp) ZrH, Ind 2 (Me 3 
SiCp) ZrH, Ind 2 (M e 3 C p ) ZrH, (Cp) (Ind) (Me 
Cp) ZrH, (Cp) (Ind) (PrCp) ZrH, (Cp) (Ind) ( 
BuCp) ZrH, (Cp) (Ind) (Me 2 Cp)ZrH, (Cp) (In 
d) (Me 3 S i Cp) Z r H, (Cp) (Ind) (Me 3 Cp) Z r H, M 
elnd 2 (Cp) ZrH,MeInd2 (MeCp) ZrH, Melnd 2 ( 
PrCp) ZrH, Melnd 2 (BuCp) ZrH, Melnd 2 (Me 2 C 
p) ZrH, Melnd 2 (Me 3 SiCp) ZrH, Melnd 2 (Me 3 C 
p) ZrH, (Cp) (Melnd) (MeCp) ZrH, (Cp) (M e I n 
d) (PrCp) ZrH, (Cp) (Melnd) (BuCp) ZrH, (C p 
) (Melnd) (Me 2 Cp) ZrH, (Cp) (Melnd) (M e P r C 
p) ZrH, (Cp) (Melnd) (MeBuCp) ZrH, (Cp) (Me 
Ind) (Me 3 SiCp) ZrH, (Cp) (Melnd) (Me 3 Cp) Z 
rH, Phlnd 2 (Cp) ZrH, P h I n d 2 (MeCp) ZrH, Phi 
nd 2 (PrCp) ZrH, Phlnd 2 (BuCp) ZrH, Phlnd 2 ( 
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Me 2 Cp) ZrH, Phlnd2 (MePrCp) ZrH, Phlnd2 (M 
eBuCp) ZrH, Phlnd2 (Me 3 S i C p) ZrH, P h I n d 2 ( 
Me 3 Cp) ZrH, (Cp) (Phlnd) (M e C p ) ZrH, (Cp) ( 
Phlnd) (PrCp) ZrH, (Cp) (Phlnd) (BuCp) ZrH 
, (Cp) (Phlnd) (Me 2 Cp) ZrH, (Cp) (Phlnd) (M 
ePrCp) ZrH, (Cp) (Phlnd) (MeBuCp) ZrH, (C p 
) (Phlnd) (Me 3 S i Cp) Z r H, (Cp) (Phlnd) (Me 3 
Cp) ZrH,Me4lnd2 (Cp) ZrH,Me4lnd2 (MeCp) Z 
rH,Me4lnd2 (PrCp) ZrH,Me4lnd2 (BuCp) ZrH 
, M e 4 I n d 2 (Me2Cp) ZrH, Me4lnd2 (MePrCp) Zr 
H, Me 4 I nd 2 (MeBuCp) ZrH, Me4lnd2 (Me3SiCp 
) ZrH,Me4lnd2 (Me 3 Cp) ZrH, (Cp) (Me 4 Ind) ( 
MeCp) ZrH, (Cp) (Me4lnd) (PrCp) ZrH, (Cp) ( 
Me 4 Ind) (BuCp) ZrH, (Cp) (Me 4 Ind) (Me 2 Cp) 
ZrH, (Cp) (Me 4 Ind) (MePrCp) ZrH, (Cp) (M e 4 
Ind) (MeBuCp) ZrH, (Cp) (Me4lnd) (M e 3 S i C p 
) ZrH, (Cp) (Me4lnd) (M e 3 C p ) Z r H, B e n z I n d 2 
(Cp) ZrH, Benzlnd 2 (MeCp) ZrH, Benzlnd2 (P 
rCp) ZrH, Benzlnd2 (BuCp) ZrH, Benzlnd2 (M 
e2Cp) ZrH, Benzlnd2 (MePrCp) ZrH, Benzlnd 
2 (MeBuCp) ZrH, Benzlnd2 (Me3SiCp) ZrH, Be 
nzlnd2 (Me3Cp) ZrH, (Cp) (Benzlnd) (MeCp) 
ZrH, (Cp) (Benzlnd) (PrCp) ZrH, (Cp) (B e n z 
Ind) (BuCp) ZrH, (Cp) (Benzlnd) (M e 2 C p ) Zr 
H, (Cp) (Benzlnd) (MePrCp) ZrH, (Cp) (B e n z 
Ind) (MeBuCp) ZrH, (Cp) (Benzlnd) (M e 3 S i C 
p) ZrH, (Cp) (Benzlnd) (M e 3 C p ) Z r H, D i b e n z 
oInd2 (Cp) ZrH, DibenzoInd2 (MeCp) ZrH, Di 
benzoInd2 (PrCp) ZrH, DibenzoInd2 (BuCp) 
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Z rH, DibenzoInd2 (Me 2Cp) ZrH, Dibenzolnd 
2 (MePrCp) ZrH, DibenzoInd2 (MeBuCp) ZrH, 
DibenzoInd2 (M e 3 S i C p ) ZrH, DibenzoInd2 ( 
Me 3 Cp)ZrH, (Cp) (Dibenzolnd) (MeCp) ZrH, 
(Cp) (Dibenzolnd) (PrCp)ZrH, (Cp) (D i b e n 
zolnd) (BuCp) ZrH, (Cp) (Dibenzolnd) (M e 2 
Cp) ZrH, (Cp) (Dibenzolnd) (M e P r C p ) ZrH, ( 
Cp) (Dibenzolnd) (MeBuCp) ZrH, (Cp) (D i b e 
nzolnd) (Me3$ iCp) ZrH, (Cp) (Dibenzolnd) 
(Me3Cp) ZrH> I n d 3 Z r H, Ind2 (Melnd) ZrH, In 
d 2 (Etlnd) ZrH, Ind2 (Prlnd) ZrH, Ind 2 (Bui 
nd) ZrH, Ind2 (Me3SiInd) ZrH, Ind2 (Me 2 I nd 
) ZrH, Ind 2 (E t 2 I n d) ZrH, Ind2 (Pr2lnd) ZrH 
, Ind2 (Bu2lnd) ZrH, Ind2 (Me4lnd) ZrH, Ind 
2 (Et4lnd) ZrH, Ind 2 (P r 4 I n d) ZrH, Ind 2 (Bu 
4 Ind) ZrH, Ind2 (Naphlnd) ZrH, Ind2 (BiPhI 
nd) ZrH, (Melnd) 3 Z r H, (Etlnd) 3ZrH, (P r I n 
d) 3ZrH, (Bulnd) 3 Z r H, (Me3Si Ind) 3 Z r H, (P 
hind) 3ZrH, (Naphlnd) 3 Z r H, (B i P h I n d) 3 Zr 
H, (Me2lnd) 3 Z r H, (E t 2 I n d) 3ZrH, (P r 2 I n d) 
3 ZrH, (Bu 2 Ind) 3 Z r H, (Me2lnd) 2 (Ind) ZrH, 
(Et 2 Ind) 2 (Ind) ZrH, (P r 2 Ind) 2 (Ind) ZrH, 
(Bu2lnd) 2 (Ind) ZrH, (P h 2 I n d) 2 (Ind) ZrH, 
(Me 3 Ind) 3ZrH, (E t 3 I n d) 3 Z r H, (P r 3 I n d) 3 Z 
rH, (Bu 3 Ind) 3 Z r H, (Me 4 Ind) 3 Z r H, (E t 4 I n d 
) 3ZrH, (Pr 4 Ind) 3 Z r H, (B u 4 I n d) 3 Z r H, (Ben 
zlnd) 3ZrH, (Benzlnd) 2 (Ind) ZrH, (D i b e n z 
olnd) 2 (Ind) ZrH, (Dibenzolnd) 3 ZrH, ****abtf 
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[0 0 10] 

Cp 2 (MeCp) ZrH, Cp 2 (PrCp) ZrH, Cp 2 (BuCp) 
ZrH, Cp2 (Me2Cp) ZrH, Cp 2 (Me 3 SiCp) ZrH, Cp 
2 (Me 3 Cp) ZrH, (MeCp) 2 (Cp) ZrH, (M e C p ) 2 (P 
rCp) ZrH, (MeCp) 2 (BuCp) ZrH, (MeCp) 2 (Me2 
Cp) ZrH, (MeCp) 2 (M e 3 S i C p ) ZrH, (BuCp) 2 (C 
p) ZrH, (BuCp) 2 (MeCp) ZrH, (BuCp) 2 (PrCp) 
ZrH, (BuCp) 2 (Me 2 Cp) ZrH, (BuCp) 2 (M e 3 S i C 
p) ZrH, (Me 3 SiCp) 2 (Cp) ZrH, (Me 3 SiCp) 2 (M 
eCp) ZrH, (M e 3 S i C p ) 2 (Me 2 Cp) ZrH, (M e 3 S i C 
p) 2 (Me3Cp) ZrH, (Me 2 Cp) 2 (Cp) ZrH, (Me 2 Cp 
) 2 (MeCp) ZrH, (Me 2 Cp) 2 (MePrCp) ZrH, -(Me 2 
Cp) 2 (MeBuCp) ZrH, (Me 2 Cp) 2 (Me 3 Cp) ZrH, ( 
Me 3 Cp) 2 (Cp) ZrH, (MeCp) 3 ZrH, (PrCp) 3 ZrH 
, (BuCp) 3 ZrH, (Me 3 S i C p) 3 Z r H, (Me 2 Cp) 3 Zr 
H, (Me 3 Cp) 3 ZrH, Ind 2 (Cp) ZrH, I n d 2 (MeCp) 
ZrH, Ind 2 (PrCp) ZrH> Ind 2 (BuCp) ZrH, I n d 2 
(Me 2 Cp) ZrH, Ind 2 (MePrCp) ZrH, Ind 2 (MeBu 
Cp) ZrH, Ind 2 (Me 3 SiCp) ZrH, Ind 2 (Me 3 Cp) Z 
rH, Benzlnd 2 (Cp) ZrH, Benzlnd 2 (MeCp) ZrH 
, Benzlnd2 (PrCp) ZrH, Benzlnd 2 (BuCp) ZrH 
, Benzlnd2 (Me 2 Cp) ZrH, Benzlnd 2 (MePrCp) 
ZrH, Benzlnd 2 (MeBuCp) ZrH, Benzlnd 2 (Me 3 
SiCp) ZrH, Benzlnd 2 (Me 3 Cp) ZrH, Ind 3 ZrH, 
Ind 2 (Me 2 Ind) ZrH, Ind 2 (Et 2 Ind) ZrH, Ind 2 
(Pr 2 Ind) ZrH, Ind 2 (Bu 2 Ind) ZrH, Ind 2 (M e 4 
Ind) ZrH, Ind 2 (Et 4 Ind) ZrH, I n d 2 (P r 4 I n d) 
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ZrH, Ind 2 (Bu 4 Ind) ZrH, I n d 2 (Naphlnd) ZrH 
> Ind2 (BiPhlnd) ZrH, (P h I n d) 3ZrH, (N a p h I 
nd) 3ZrH, (BiPhlnd) 3 Z r H, (Me2lnd) 3 ZrH, ( 
Et2lnd) 3ZrH> (P r 2 I nd) 3 Z r H, (B u 2 I n d) 3Zr 
H, (Me4lnd) 3 Z r H, (E t 4 I n d) 3 Z r H, (P r 4 I n d) 
3ZrH, (Bu4lnd) 3 Z r H, (Benzlnd) 3 Z r H, (Ben 
zlnd) 2 (Ind) ZrH, (Dibenzolnd) 3 Z r H, ^tf&if 

[0 0 11] 

t ^ loolftftji^^^af (2) tt*«>-*bS; (2) "C^StL 

& o 

(C 9 R16r17r18r19 R 20r21r22) (C 9 R 2 3 r 2 4 r 
25r26r27r28r29) ( Cg R3 0r31r32r33r34r35 
R3 6) M 2H 

(2) 

(2) T? : $cZ1nZ>ffiM%m&&mik'£® (2) fc*5V>T, C 9 R16r 
17r18r19r20r21r22 n C 9 r23r24r25r26r27r 

2 8r2 9isJ;t>X 9 R3 Or 3 1r32r33r34r3 5 R 3 6 tt ^ W 
-f>T'-^*, &&v>(i, tI^f^;H^iL, Rl6 x r17 a Rl8^ 
Rl 9. R20 n R 21, r22 > R 2 3, r24 > r25, r26, r27, 
R28, r29, r30, r31, r3 2, R 3 3, R 3 4^ r3 5, r 3 6 {i 

xmm^ stm& 1 - 3 o ^int**** 1 ~ 3 0 <Dmt&m*mm 

RUffcti 1-24 t*^:^f! L < , $ e>Kt± 1-18 £ ttftfeKft 

JL^o R 1 6, R 1 7. R 1 8 % R 19 x R 20, r21, r2 2^ 
R23 N r24 a r25, r26, r27, r28, r29 % ^VMiR3 0, 
R31, R32, r33 x R 34 > r35, r 3 6 ©jfcfb**«fc LTIi, 
;v^ N .xf-;i^ ^di^/H, r^-^S, ^->;i/^ > v^n^x* 
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. ->^f;V7x-;H, ^xf;V7x^;v§, y7 ? Dt s ;i/7x^^i, Vf^-)V 
y^-)vm, h^f;v7x-;i/^ fijif;v7x-^ f'j7 p nn°;i/7x 
-;i^> > 'J 7'f;v7x-iH, tf7^~;i^ -T-??-/^ T > Y V t* 
ot'J-;H; m;?-/^ ^zc.^;^ ^>xtF'J^i, -7 

^mtLXit, 7°nt°;H, v^n^^i> 

xf;vi, -/n^i, 7x-;H^i;ffJ tv» 0 

Rl6, Rl7 N Rl8 N R 19, R 20, r21 > r22 > r23, r24 
. R25, r26 n r27, r28, r29, R 3 0, R31, R 3 2^ R 33 

, r3 4 > R 35 % o^mtTKm^mmmzmir^m^ 

^yJVS, v ^ n ^\ * v t 5 o T)\>* \zi>-DT >; )vm 

7x-)V|, y7f;V7x-;H, yif;V7x^;Vi, y'7"ne;P7x-]H 

, y7fiV7x-;^ h ^f-;v-7^— h >j •x^u? ^ — >; */ 

nt , ;v7x-^i > b'j7'f;V7xx;vi, t*7x-^l, t7f^S, T> b 
'J ^i^ y - ;vi^iMc^'T'j - ;^> 'j ;vi ; H;f-;i^, "7^* 
T-jvm, )vm, ^>Xt:KV;v^, 7x-^7*nif;i/|, y ^=.)V?*f-)V 

^r#M tLtti, h 'J ^ -f- ;v v ij f'Jxf^v h 'J -/n tf ;v v 

y b v v >; h tr - * -> u hut 1 ; ^ •> h u 

ttz, Ztl<o<D7%R 1 6, R 17, Rl8, Rl9, r20, r21 > R 2 
2, *4V»I4R2 3, R24, R 25 % r26, r27, r28, r29, 

R31^ R 32 % r33, r34 % r35 % r 3 6 \t^^fflS.^ 
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, ^>yM>f-;K^f^i, 7°otf;vS> y-f-^^ ^>?-/H£ 

, ^\ ^ v v * n v T ^ 4r £ 1 1® J^±^T"f & T ;v ^ 

v7ne;V7x-)H, y7f;V7x^)H, b')^f;V7x-;H, h 'J 
if^7x-;i/i, h^ntfjvyx-^S, fi; 7*f ;i/7x-;v§, h'7x; 

>vM>7"-;v; HJf-;^ 7x^f^i, x^'J;i^ ^yXtK');H, 
S £ l 1@ J^-h^i - S7'j-^7>^ y v* > r-*- ;v ; v ^ > W > t-*~ ;v ; 

xf;vi, 7°nki;w^ T^/l/*, AJfyjH, ->^n 

^v^S^^T;^^^ i1HJil_L^-i-^)T;v^;vv^>vM >-r*-;^ ; fcf 
- r i) ^ r ;v *r =- £ 1 &&±%rt ZTfrfr-fr v ^ > > 

f;;l/;7x^i ( y^f;l/7x-)H, yxfjV7x-;^ y7*D^7 
y'7*f;V7x^;i/i, f'j^f;V7x-;H, b'jxf ;i/7x-;vi 
, f')7ne)V7x-jvi > h'j7*f;V7x-;H, tfv^-;u^ x -f-y^-jv^ 
, 7>hv;vi^^7'J-;ui^i 1@ J^_L*-f * r >; - ;v ^ ^ > > r-*- ;v 

; f'jf;ui, -7jct>^;v^> ^>XliK'J;H> -7i^^-/ne 

7x^;i,7'f;vi, J )]s&%t*<DTV -JVTfr*)^* imVXUfi 

)V<> y t"*— *7 i — >v^< y > -r— ;w y'7x- > v>f > ;v 
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-5> o 

M2|»fi4^I^I*ito :fW*toK»i> Ti> Zr, Hf 
[0 0 12] 

1MB— «5*; (2) "CSS*i4*JIW©«ft«;l»4ift^ft (2) <7>^#M?r 

Ind3ZrH, Ind2 (Melnd) ZrH> Ind2 (Et 
Ind) ZrH, Ind2 (Prlnd) Z r H, Ind 2 (Bulnd) Zr 
H, Ind2 (Me3SiInd) Z r H, Ind2 (Me 2 Ind) ZrH, 
Ind 2 (Et 2 Ind) ZrH, Ind2 (P r 2 I n d) ZrH, Ind 2 
(Bu2lnd) ZrH, Ind2 (Me4lnd) Z r EU Ind 2 (E t 4 
Ind) ZrHU Ind2 (Pr 4 Ind) ZrH, Ind 2 (Bu4lnd) 
ZrB\ Ind2 (Naphlnd) Z r EU Ind 2 (B i P h I n d) Zr 
H, (Melnd) 3 Z r B\ (Etlnd) 3 ZrH, (P r I n d) 3 Z r 
HL (Bulnd) 3ZrH, (Me3SiInd) 3 Z r H, (Phlnd) 
3ZrH> (Naphlnd) 3 Z r H, (BiPhlnd) 3 Z r H, (Me 
2 Ind) 3ZrEL (E t 2 I n d) 3 Z rH, (P r 2 I n d ) 3 Z r B\ 
(Bu2lnd) 3ZrH, (Me2lnd) 2 (Ind) ZrH, (E t 2 I 
nd) 2 (Ind) ZrH, (Pr 2 Ind) 2 (Ind) ZrH, (Bu 2 I 
nd) 2 (Ind) ZrH, (Ph 2 Ind) 2 (Ind) ZrH, (M e 3 I 
nd) 3 ZrH, (E t 3 I n d) 3 Z r R\ (P r 3 I n d) 3 Z r H, (B 
U3lnd) 3ZrH, (Me4lnd) 3 Z r H> (E t 4 I n d) 3ZrH 
, (Pr 4 I nd) 3 Z rH, (B u 4 I n d) 3 Z r EU (B e n z I n d) 
3ZrB\ (Benzlnd) 2 (Ind) ZrH> (D i b e n z o I n d) 
2 (Ind) Z r B\ (Dibenzolnd) 3 Z r EU &m?hfr%>o 
Z. Z. X'±mm^ kz £ It £ B&8§t±BE L £ £: £ 0 "C* & o 
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[0 0 13] 

"tfcfr*>* Ind3ZrH, Ind2 (Me2lnd) Z r H, Ind2 (E 
t 2 Ind) ZrH, Ind 2 (Pr 2 Ind) ZrH. Ind 2 (Bu 2 ln 
d) ZrH, Ind 2 (Me 4 Ind) Z r H. Ind 2 (E t 4 I n d) Zr 
H, Ind 2 (Pr 4 Ind) ZrH, Ind 2 (Bu 4 Ind) ZrH, In 
d 2 (Naphlnd) Z r H. I n d 2 (BiPhlnd) Z r H. (Phi 
nd) 3ZrH> (Naphlnd) 3 Z r H. (BiPhlnd) 3 Z r H. 

(Me 2 Ind) 3 ZrH, (E t 2 I nd) 3 Z rH, (Pr 2 Ind) 3 Z 
rH, (Bu 2 Ind) 3 Z r H, (Me 4 Ind) 3 Z r H, (E t 4 I n d 
) 3ZrH, (Pr4lnd) 3 Z r H. (Bu 4 Ind) 3 Z r H, (Ben 
zlnd) 3ZrH> (B e n z I n d) 2 (Ind) ZrH, (D i b e n z 
olnd) 3ZrHWf)^o 
[0 0 14] 

1) TIBOffrfrtoa) , b) fcitTc) fcfc J: 0«61"& 

o 

a) (C 5 R37r38 R 39 R 40r41) (C 5 R42r43r44r4 
5R4 6) M 3xl 2 

b) C 5 HR47 R 48r49 R 50r5 1 

c) L i R5 2 

ddtr, C 5 r37r38r39r40r43J;^C5R42r43r44r4 
5 R 4 6 ^ft-rftv*n^>* v'x-;H, 2fe*v*l±, fj|'>^n^> 

* vJi-;i/g£flU C 5 HR47r48r49r50r51 (±v^n^>^ v 
£>&^{£, ffiv?D^>^yx>^to R37 % r38 % r39 n r 
40, R 4 1 % R 42 % r43, r44 x r45, r46, R 4 7, R 4 8, r 



ffiSE# 2003-30979 



^2 0 0 2 - 3 1 1 4 5 1 ^ ^- v ! 30/ 

49, rso, r 5 i jitKfiB— jftsft (i) -?%:ztL&iz&;m<oim*a»&m<t 

iMHZtHfZRl, R2, R3 N r4, r5 n r6 > r7, r8 n r9, r10 

„ ri i, ri 2, Ri3 > Ri4, R i 5tmm^^>^o xi(i7 7t, urn 

^ **, 3^^*^1"o 2 0(7)X 1 i^-t^I^oTUv^o fft L < lit! 
[0 0 15] 

ft** a) > b) teXWc) iita** 7tt±T;v=f>* 

o 

ft^tfa) fcc) b) 

a) tc) ^»»t±a#- ioo~o «f i L < ti- 8 0 - — 40^ 

-3 0°C~3 0X:. L<{±0t:~l 0t#J£it^L^ feC 
TtL i C 1 ^<0^ny^br;v* i ;^m«r^i§tcJ:oT|^<o Sttft^Ulb) 
0*0- 1 5 Or, EPS L< (i 2 0"C-8 0t)Ojaii:t5^3 

a, jifiL<ttii^w-2 4^wtt^-r*o &fcm&*p<nmm*m^tz^ 
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mk&mmm^?>i&i-2>zt\z£ l i c 1 &rj£^^i&< ^«>-e§;z> 

'fh7K^Y^t^?#-LTL i c i %m< :Ht^„ 

tt#^a) -c) <D&mm&&. it&Wz) l^WC^LT^trb) £ 1 ~ 

5 o ^e;K L < i± 2 ~ 8 ^e;K7)fij^-c% ft^ti c ) 2 ^e;K7)#j£"effi 

[0 0 16] 

2 > 

d) Ind 3 ZrH 

e) C 5HR 5 3 r 5 4 r 5 5 r 5 6 r 5 7 

:^t\ C 5HR 5 3 r 5 4 r 5 5 r 5 6 r 5 7{iv^n^>^v?jc>, 
v»»3\ U|y^n^^vx>^it 0 R53, r 5 4^ R 5 5^ r56, r 5 
7(i-^ (1) T^^tt^^^OffTm^il^^b^^^lt^Rl, R2 
, R3, R4 A r5 n r6, r7 a r8, r9 % R l 0, rII, r12 n R l 
3. Rl4, R 1 5 tmMT&Zo 

Mbfclt. ^-f9>, Tijy, Kt-*#>> is?u~.*y->%t'<7>J!im 

it&l&l d) i: e ) O^tiMm- 80-150 Sf£ L < fi 0 - 5 0 

1t5— 3P#r^> 0$L<{il 0t>- 1B#F^T9 -£t^M£ l>\> ^<7)f£ 
> 0 < C-15 0t> L< f*2 0t:~ 1 1 0W£3:-e#^U 5t>~3B> 
L<t±lB#H-2 4Bf^3f£M-&o KS^4«<7)?#S^I^^/^, ^>*> 
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fb-g^d) x e) V>mm&&±. ffc#«d) lt^^imfte) £l~ 

5 o*;k L<i±2-8 ; e^||^-efflv^ct)5 J, t?l4o 

fb-g^d) C5I n d 3 Z r H tttfHB£-Jfc£ft 1 * ^l^it^t^ 

o 

[0 0 17] 

S Z> o 

[0 0 18] 

^^-mt±a# 1 ~ 1 00> ^JL<ttl-5 OlEO&fflK&ao Cicoj:^^^ 
*"?ftt>ti2>o Tffc&mkimt LXlt^>?>, ^79 i/?u 

<b*3^ JS^^bTK^Rti^^^bTKSi^ffl-ci*^ fiMSSUfefbMfX 

E-«5ft (3) T^$^<b^%^v i -rtL^^prti-T?^^>^ $ftt<fih i ; 

R58 t Alx2 3 _ t 

• • -5* (3) 

(5£^ R 5 8 ti^ffc l ~ 1 8, *F£L<{±1~1 2 07**n/*, r;v^- 

JI^Sttf U 1 1± l ^ t ^ 3 <r>mk*7F-fo ) 

h'J7W7JK-^AWTJ^^il±^ ^ni^iH 
% ^vynt?^ -r^m, ^y/f^i, ^>^-;i/^ ^*->;i/3fe, + 
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[0 0 19] 

±lB*r«r ;v ^ - * A-fk^n, 2 «ja±m£- L-cffcffii-* ^t^-eia c 

*fc#«T/l'$-*Aft^i:0£jE&Jfc (*/A 1 ^Wfc) *±, 0.2 5/1 
-1.2/1, 0. 5/l~l/lt*Sii:mU<, KfcM.mtem% 

-7 0-10 0 0$L<(±-2O~2 0*CO|£HtC2b* o aS^liillar 5 

T;v5/^r-^> (HjRWiw^^;vr;v^ (MAO) ri*«b$r& &<7)&^-ir 
A **->ft^»0 2 ta±^&^Hi:ttfflt^ £ t 4> T* § , £ fci»IB*r«T 
[0 0 2 0] 

) sK9 b t ; ( p - > u ;w *7 h y (m- h >; #7 b u ( o - 

7^tn7x^;i/) MJX (p-vHn?!-;!') h * ( 

m-7;vtn7x^jl/) f'JX (2, 5->'7;Ko7x-W 

„ HJ* (3,5-v7H07i^) **9>\ PJX (4 - h U ^v + n* 
f;i/7x- ;v) b'JX (3,5-yb')7JVtD^f;V7x-;H #7 

(2,6-vf , J7JVtD^f;!/7x^) **7>, HJX (^O? 

7;vtD7i-;v) **^>\ b'jx (/<-7;vtnt7f;i/) **-7>. h u * ( 
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A-7Mnii'7x-)V) N hy* (;\*-7^n7> h U JV) > h 'J * 
£*l by* (3,5-y'h'J7WD^f;V7x^V) **7>\ 

hy* (2,6-yb'J7;vtn^f-;P7x-;v) hy* 
tD7x-Jl/) **7>, h'JX (/N°--7;v^-n^-7^^) *'7>, h'JX 
7^tOlf7x^) , by* (^-7;vto7>f'J^) , h'U 
tnet7f^) ^«fc y-ft^ L<. ZblziftZ t < (i b (2,6-yf'J7 
;Hn^f;V7x^;v) hy* (^>^7Wn7xr.;v) h 

[0 0 2 1] 

[Ll-H] + [BR59r60 X 3 X 4 ] - 

• • (4) 

-'J-7A, *X7 *-r7 A^<7)-7*V>^-r y YWX"%>2> 0 T>^7AtU 

7 - A ^ v Ti^^T > ; E - 7 1 1), 

7-'J7Atltlt N.N-yjif^y-^^^A, N , N — yxf ^ T — y 
x7A, N.N-2, 4, 6 ^ f ;V7x 'J x 7 A ^ t'WN, N - y 7;V^;V 
T-iJ^.«7A^M^-C"#^o *X7tx7AHttih 1 J7xx;v*^7 
t-7A, h'J 7*f;V*X*x7A, hU (^f;V7xx;V) *X7t^7A, 
h U (y^f;V7xx;i/) ^X7*x7A^^ h 'J 7';-^*X7tx7A, 

R 5 9 & £ l^R 60|i 6 ~20, lfiL<li6-l 6 ^fSfHT-Sr^tf. |W| £ 
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x3TO4[i;N^K70^ ^yJVm, 1 ~ 2 0 (DfitmW^Z^ttt K 
n^;vtf;uS> 1 tl^^Tfc^W^^a^^^^ J: oTSJ&^ttfc 1 ~ 2 0 

[0 0 2 2] 

±ta-i^ (4) x~mzti2>ik&%d<D^fcmtLxi*, m; wtv*-^ 

(2, 6 -^h T J -7^^n^^;V7^-;P) K h'j7*f ^TV^-^A 

f b7 (3,5-yF')7Wn^fjV7x^) K b';r^;vT>^e 

-7Af h7 (2,6-^7;Vtn7x-^) K b 'J ^f^T ^^6- «7 

Af h7 (;1~7^tnf 7f;v) **tx- K y> f ;V7- V — 7Af h 9 
y*-7)V*uy *~v-K y^f jV7-'J^7Af>7 (2,6-vb 
i; y )Viru *^-)V7 K y^f]VT-')^7Af f7 (3,5 T 

9 J Y V 7;i/tn^f;V7x-JP) K y7f;>T-'J^7Aff 7 (2, 

6-y7)Vtn7xi)M **V~K y7f)VT^'J^7Af 1^7 (/N°- 7 

U1-~7J-)V) **V-K HJ7x-;^7*-7Afb7 (^>HWn7x 
~)V) **V-K HJ7x-HX*-7Af f7 (2,6-^h'J7;Vtn^ 
f;V7x-;v) **v-K f'J7x-;m*-7Afh7 (3,5-y>V7 
;i/tn^f;V7 ^ — ;v) **W-K b'J7x-;^7,*^7Af h7 (2,6- 
y7^tn7x^.^) jKV- K b')7x^V*7*-7Afb7 "7 
nf7f;v) sKV-K h'^W^^^Af >5 (2,6-ypJ7;vt 
n;tf L ;i/ , 7i~;v) **u-K f'jif;i/7> ; e^'7Af>7 {^<y?y )Vjru 
yjL-)V) tfU-h, b'Jxfjl'T^^-^Af h7 (2,6-yf'J7;Vtn 
^fil'7x^V) ?KV- K fi;xf;V7>^->7Afb7 (^-7^tnt7 

+ )V) **V-K h')7'Dt>7>^-7Af 1^7 (^>^7W07x-;V) 

sKU-K 1- V 7°nt , ;i/7> ; E-'7Af b 9 (2,6-y b'H^tn^f ;V7 
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[0 0 2 3] 

V-K h U 7'W> ; e-7Af h 7 (2,6-yf'J7^tn^f;V7x^ 
;v) **V-K bvrw^^-yAf h7 (3, 5-v?h'J7^tn^f;i/ 
7i^)V) ?KWK b'J 7*f)V7> ; e-7Afh7 (s*-7 )V*U±-7?-)V) 
K v^fJV7-'J-7Af h7 (^>^7Wn7x-jV) jKV— K 
v7f;V7-ij-7Af h7 (2,6-yf , J7HO^f;V7x-jl/) ^U- 
K >?^f-;i/7-'J^7Afh7 (3,5-yF')7Wn^fJl'7x^) 

[0 0 2 4] 

**i/-Mt^W2(7)Mf±> ^:<7)-^ (5) -e^^tt^o 

[L2] + [BR6 1R6 2 X 5 X 6]- 



&$>L 2 j^;V7j?-*>. -/n t: 

-^tV-^:*^ ^f-JV^f-:*^ l>nfc?r;^A;*7^*>, -^>v;v^^^>, 
62, xS^^xe^frfS-^ (4) K&H-&R5 9, r6 0 n xS^'X 4 
[0 0 2 5] 

±ta<t;^o^ r #Mh l-c(±> f'jf^f b77x^*'i/-f, b'jf;vt 
f7 (o-HJAO K h')f;vfh7 (p-M;;v) **v-k 

^fb7 (m-h 1 ;;^) **l^-K b'Jf^f>7 (o-7JVtn7x^;v) ^ 
MJf-^-fhv (p-7^tn7x^;U) K h'Jf;Vf h7 ( 

m-7Wn7x^W K b'Jf^f f7 (3,5-/7;Vt07x- 



K VI 




-7Af h 77x-;wt>- Y&t**W7Fir 



- • • • (5) 
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f h7 (2,6-yb'J7^n^f;v7x-;v) K h V f;vf h 9 ( 

(o-h';;v) **v-K hntf-^A^b^ (p-h';;v) #v-K 

fntf^"7Arh7 (m— HJ/l') h> h n \L=- *j A f- b 9 (o-"7;V* 

D7x-iV) *KV-K hnfcf-^A-f h 7 (p-7JVtn7i-^) j^W h 
, fnt- 7Af f7 ( m -7^tn7z-^) sKV— K h n fc?~»7 A-f- h 9 
(3,5-v'7;vtn7x-ji/) jKV- K bn^^Atf7 (^y*?;^ 
D7x-;v) K hntf-^Af >7 (2,6-y HJ7Hn^f JV7 

**V-K hnt'--)Af h7 (3,5-yf'J7;i'tn^f^7x- 
;v) jKV— K hntf^^Ar-h^ (/<-7^tnt7f ^) K N a B 

Ph 4 , NaB (0-CH3-PI1) 4, N a B (p-CH 3 -Ph) 4. Na 
B (m-CH 3 -Ph) 4 , NaB (o-F-Ph) 4, NaB (p-F-Ph 
) 4, NaB (m-F-Ph) 4, NaB (3,5-F 2 -Ph) 4, NaB ( 
C 6 F 5 ) 4, NaB (2,6- (C F 3 ) 2~Ph) 4> NaB (3,5- (C 
F 3) 2"Ph) 4, NaB (C10F7) 4^ H + BP h 4— • 2yxfJH 
-f-/K H + B (3,5-F2-Ph) 4 • 2yifM-fJl', H + B (C 6 
F 5) 4~ • 2vxfjVi-fJK H + B (2,6- (CF 3) 2"Ph) 4 * 
2 yxf;vx-f;K H + B (3,5- (C F 3 ) 2~P h > 4 ' 2 yxf ;vx 
—r/K H + B (C10H7) 4- 2 yxf;Vx-f;U^tl.Ci:^i^ 

o 

10 0 2 6] 

;Vf h 7 ( 2 , 6 - v' h 'J 7iUt O ^ f ;l^7 xx;V) ^V— K h'Jf;Vf >7 
(3,5--7H)7Wa>f^7x-jv) **V-K PJW^ 7 
fl/5|-Dt7f/U) #V-K bnt*X7Af f7 h>^7HD7i-;V) 
fnfx-^Af h7 (2,6-y f'J7^tn^f^7xx;p) 
bnt 4 x7Afb7 (3,5-yF'J7;i/tn^f;i/7xxji.) K 
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fDt'r.>)Aff7 (;<-7^tnt7fM **V-K N a B (C6F5) 4 
, NaB (2,6- (CF3) 2-Ph) 4^ NaB (3,5- (CF3) 2~P 
h) 4, NaB (C 1 0 F 7) 4> H + B (C 6 F 5 ) 4" ' 2 yif;Vx-f 
;K H + B (2,6- (C F 3 ) 2-Ph) 4 • 2yxf;Vx-fK H + B ( 
3,5- (CF 3) 2-Ph) 4 • 2 yxfJVx-f^ H + B (C 1 0H7) 
4 • 2yxf;vx-f;i/^ffiL^o 
[0 0 2 7] 

) **lx-K h'J Wh7 (2 ) 6-/f , )7)Vtn^f)V7x-JV) 
K bntfx^Af h7 (^>^7Wn7x-)V) K hnt'xvAf 

>7 (2,6-^h'J7;vtn^f;>7xx^) K NaB (C6F5) 

4. NaB (2,6 - (CF3) 2 -Ph) 4, H + B (C 6 F 5 ) 4 ~ • 2 v 
xfjVx-fJK H + B (2,6- (C F 3 ) 2~ Ph ) 4 1 2yxf;vx-f 
>K H + B (3,5- (C F 3) 2-Ph) 4 • 2yxf;l.x-f^ H + B ( 
C10H7) 4 • 2yxf;Vx-f^W?>^o 
[0 0 2 8] 

w»Mtt.ism t kjb t x 4 * y *t & * *± - ^ ?> o m&mfr % 
zti&o mmoum^ #jr, £mmt%d, &m&\v®i. &m ferns., vmrnn 

t?#^lf<btU fllRtfS i0 2 , A1 2 0 3 , MgCX CaO, B 2 0 3 , Ti 
O2, Zr02, Fe 2 03, AI2O3 - MgO> Al 2O3 • C a 0, Al 
2O3 • S i02^ Al 2O3 -MgO-CaO, Al 2O3 -MgO- S iO 
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2 , Al 2 0 3 - CuO, Al 2 03-Fe 2 03, AI2O3 - NiO^ Si 

L < , ^fcttKf±M gCl2, C a C 1 2 & ^#K#frg-e£>&o 

o 

[0 0 2 9] 

ZiLhmW&^-itmHlt 2 0 0~8 0 0t, t^L<ii4 0 0~60 Ott^ 
8-1. 5 mm o 1 /gKW!8fL-Cffii/*&ori*$f£ Lv> 0 

0 fx m, t^t L < ti 10-150// m, &Wmffl* 1 50-1 OOOmVg, 
SfiL<(i2 0 0~5 0 0m2/g, fmimm&0. 3~2.5cm3/g, 
Kli0.5-2.0cm3/ g> jy&Jtmti 0.20-0. 50 g/cm3 N 
t<« 0.25-0. 45 g / c m 3 * 4 o fciUftfiftilv^ ©**Sf J Lv\> 

^Al-O-A lJfe^**tr*«TA/5-^A*^-Wfc#«tc»tt$-lt^, ffl 
[0 0 3 0] 
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o 

*?> o 

-2) o 

BBsmetft** m-Bm^m. 5 ~~ 1 2) *o«[tt7pettj9t<bjc*o^T, 

iO^Mtix 100t-2 0 0t:, #f£ L < (4— 5 0 'C— 10 0 V<Dffi. 

set, 1 055—5 owm, i&tL<i*imm~2 4mmn o zt^mz 

4: ^ L ttJi»&llBfl&8££ £ f iJKqtmBHbkftftJK »r fi & IT 

mx$>&o 
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(flOx.*^ TiJ-y, YTfJ 

imh^te^mmmum) *»tt, ^fa^«»*H^»fc l -churl*: 

[0 0 3 1] 

ufctD&mm&te. j$uiR5££*Lfcv^ MrFonmnflRtL^o 

^t^-^a^v £ ffi v> & Jj§^ fgfrS * * oil 
#£JS (M) \ztt+&ttr *isik^<n7*$~*wm¥St ( 

A l /M) t±> If 1-1 0 0, 0 0 0, 0^K(±5~1OOO, $ h Klfrt 

l< t± 5o~2oo <nmmm* l < , »«fa*»»^nft^« tRisu^f * 

£ s sfctftfcOJGK^Jfc (B/M) t±, SIHTO. 0 1-10 0*;K SFi L<li0. 1 
~5 o^;k Sfcicflft L< (±o. 2-1 o^;K?)ii«t^-i^lS t 

s#^^ffl*ti, Mff M##M^h^tJ * <rc mm&m o.oooi-s^'j 

*=)VMt: *) > 0 £ L< ti 0.001 — 0.5^'J *) , S <b L < t± 0 

.01-0.H V*i\<mtz*) 1 gt^Jo 

, 0 - 2 0 0 ftt L < it 2 0 - 1 5 0 tt« 1 55— 5 0 B#Mn » t L < »i 1 0 
5J— 1 0B#K-etf -9 Cfc^i Lv> 0 
[0 0 3 2] 
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> n^\*Txmmmfcfrt&m^z>* 
±m>. ©v&mii&vWj&bj&ftik, &&&&& xx/mmm^mmmt 
mn<o^i^mmx £ &<> 

[0 0 3 3] 

Lxm&m&mtzzttfx^&m, 2W±<oa-tv7^ 

t7ok s V>, t 1 -y-T>, t 1 -^^r-t>, ^l/>£4 

1 -^>-r>?>J:o fc, t^lt3 ~ 1 2, 03;L<te3~ 

8Wa-tl/7^U*I^t» ^nifVVfc 1 
t 4 — > f-ti/— 1 -^>-r > x -/n vfv > h 1 — ^3r-fe>, "7°n £ l 
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jbotli, 4 0*mT, $f$L<li3 0^%aT> £ <b 3 L < f± 2 0 

(±5-9 o ^e;v%, u < t± i o - 7 o ^)v%<Dmm^mt^o 

[0 0 3 4] 

StttV7^ttt(t 4, 0iL<f±3-l 8<7)&<W«- 

B^^ffloT^T^^. itUcWRt^ y^nyn^/, i/^n-7'-r>, 

n^<:/? v^;^ 5 — > 2 5 

2-/)V^)V^y^ 5-^V7'fJV-2-;H>^>, 5,6-v^"^^-2 

5 , 5 , 6 - h f ^ - 2 - y ;v*>^ -^'J fyy^ 

&T\ iilim 1 ~ 5 0^;v%, £P£ L< (i2 - 5 0 *)V%<Dmm^$>&o 
[0 0 3 5] 

4~i 8 (D-^mmm^h n , gtfemM. v^>> 1 , 4 

1, 9-7**^>x 1,13-f F7f*vx> 
, 2, 6-vV^;v- 1, 5-^7^^xV, 2-^f;l'-2 > 7-t^3'yi> 
. 2, 7-v^f^V- 2, 6 - t7^^i>> 1. 5, 9— f* fVx^ftW^ 

/Xlih'jx>^ili, — 0.1-5 0*^%, L< teO. 2- 1 
0^e;v%<7)|5HC^)-5)o 
[0 0 3 6] 

x-^w, ->*tf— ;v^^-tf>, 1,1— >*7xi^xf-v>, N, N- 9 J**f-fr— 
p-T^ /x^;VX^V>, N, N - y xf JV - p - 7 ?y xf ;v x f 1/ > i ^ 
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[0 0 3 7] 

7t(±^^T-e^ i yzm&Zit&o - ^Bf^fi-B-^fM^mjg 2 0-20 

Ot:. m L< te5 0~~ 1 0 CC, J££Hi#J±~7MP a> 03: L< iiltEE- 3 
MP a^fSBK&'K ££-B#P.fl£ LXlt 5 5^-1 0B#F^ 0 £ L < fi 5 ^~ 5 B# 

[0 0 3 8] 

a fc^^T;u*-? Alfred miB^T;v^-^A^^Mk^> 53* 
teT/i'*Ji'*^?'&^^T>i'$-tf Affr^, yxf^i», v7*f;H 

!&&^<7)W$l&£Mfc£-tK i;xf^7^y^A, yWrnV'JA, 
;v yf- ;v-7nv^^i ^<75^^ ?~ * v * A it^Sa > xW^^y^A^ n 
UK, 7'f jwv^^ y A ^ n 'J if^ ^ 'J x^Mti^ ffl $ ifi* o d 
ttP>o*^-et±> h u^^vt;^ — *a, b , )'fv7'f^7;v^')A> xf 

fi^EE^K m-frJW*^*'fr*fl i * , 5:vMw*«:*2a: 

[0 0 3 9] 
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mmmRrfitmrnxn % frtzm&fanmm&&^x^&xftvtz 0 

<^M^^»ft (DSC) ££&M£jPJ]5e> 

^^3-«^»ODSC6200Rlli»^il!l5fe^1l«:i!fefflb, •f'V/rt' (5mg) 4:18 

o t;-e 3 u >k^x 1 o tc/^-c oti -e<£*p u o ic-c i o 5frra## 
l , •eotio °c/t>-c#si- * c t xm * £ Mte t £ 0 

<GPCCi-5 * is X Tfft=Htfr*imfe> 

-7 a- - ? -Xftm alliance GPC 2000£l£ffl U * 9 Ashowdex HT-806M, 

ii,2,4-h'j ^nn^/rA zajg i 4 or, mm. l.omi /fr<n%fcx 

<*)VY4>7*v?X (MI) > 

A S TM D 1238-57T 1 9 0°C, 2.1 6kg^ffitC|fec?#SIJ^t 

[0 0 4 0] 

<i»ji> 

mMWM%T, 10 0ml t7l77X3i:^^f >f-jl/>>3-^Ay^ 

070* (Ind2ZrCl2) © 1 mmo 1 (0. 3 9 g) £ Y fr^> 3 0m 

ncttA^u mn (yvjtj x- 1 srn^pu n-7* 

^VJ^A (n-BuLi) * 2 mm o ljHlx&o iOfi^lftiHSW^feffi 
LTSS**9>o < »)±^ 0lC#i6tM>f>^4mmo li0x.& o £ h 
4t?»R*±tf 3 0^lL>tS e KfcimmLtzVJ-'y^tUysf K (L i C 1 
) *h%\\-$-Z>o *>WL*Zb\tz5 Ott-l 2l$F B 1^$^ffiL£«£n-^* 
-9->T?t5fe»t, I n d 3 Z r H£)|3l^6 4 %T-#fc 0 ClO-ffc-fil&OflHSli 1 H- 
NMR, 1 3c-NMR*J:0 f X«R#ji##ftwJ: «)&£Lfco 

1 H-NMR (THF-dg, Me 4 S i) 152.03 (t, 3 H) , 2.9 
5 (s, 1H) > 5.7 9 (br, 6H) ( 6.9 7 (m, 6H) , 7.3 4 (m 
, 6 H) ; 1 3 C-NMR (THF-dg, Me 4 Si) 590.12, 115. 
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7 7, 123.51, 124.37, 131.36 
mm 1 -C# 5> ^dt^H^Xfflfff- * ic^cf § a > t: 0 a - * -»1 t X 

10 0 4 1] 

<H»H2 > 

lifl^T, 10 0ml ^^M^^^^^tf^^^a^^^v'i-^^^ri 
- ^Avy-n^ K (Cp2ZrCl2) Wlmmol (0.29g) $:hJVx 
>3 0mll«U *3J (K7^7^-x^7-;u) "C— 7 8 < Clc<%ip L, 
n-7^;V i ;^'>A (n-BuLi) ^2mmo lM^o ^Orl^ifc&i^J 
^fbffiLT^jg&^o < i)±lf, 0 ttfi f v ^ n ^ > ^ y x > ^ 4 m m 

o un£^>o SM^r&t -esjt&-t&f3 o^KJSi-^o RS^ttiLTt';^^ 

A^Uy-iY (L i C 1) tthftl-fho hWL*%h\Z.b O^C-ei 2mm%.fci^t 
, ttliU;I#*n-An>«t^Ct(a^ (Me 

Cp) (Cp) 2 Z r HZWm7 0%xmz o ^(Dit^om^t 1 H-NMR 
, 1 3 C-NMRld X n&fcLfzo 

1 H-NMR (C6D6,Me4Si) : 52.17 (s, 3 H) , 2.98 ( 
s, 1H) , 4. 79 (t, 2H) , 5.31 (t, 2 H) , 5.34 (s, 10 
H) ; 1 3 C-NMR (C6D 6 , Me4Si) 516.38, 102.55, 1 
05.43, 110.04, 118.50 

[0 0 4 2] 
<H«J3> 

mm^m%T, l 0 0 m 1 t^l7 7^ n y ^ n^>^ vx-;i/i;;vn 
-^Ay^n?^ F (Cp 2 Z r C 1 2) <^ 1 mm o 1 (0. 2 9 g) £ MVJ- 

>3 0mii;tiu (K7^r-rx-ji^/-;v) -e-7 sri^ipu 

n-y^^'Jf 1 -^^ (n-BuLi) & 2 mm o 1 1m*-2>o Z<DU&MWiZMM 
^tbffiLT*a^£tf>o < »)±lf, 0 WI-C f 'J ^ f ;P y ') ;Vy ^ D > ^ y x 
>&4mmo \1]\\Z-2>o £ t>KW.T&.ZXi&m.$:±lf 3 0^J£J&1-&o £J£f&$TtB 
Ljt'Jf^A^Dv^K (Li CI) ZZftrt&o Z>WLZ2bK8 0VX3V%m 
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, (Me 3 SiCp) (Cp) 2 Z rH*JR^8 7%-e#3t 0 dO-ffc^^ttit 
(±1 H-NMRCi ^teL/Co 

1 H-NMR (CgDg, Me4Si) : 5 0.40 (s, 9H) , 2.65 ( 
s, 1 H) > 4.48 (t, 2H) , 5.29 (s, 1 0 H) , 5.67 (t, 2 
H) 

[0 0 4 3] 

mm^mnr, 1 o o m 1 t^i7 1 ti#f> tif: > 'j x ^ >^ 

^y>3->)At K'j K (I n d 3 Z r H) <£> 1 mm o 1 (0. 4 4 g) £ b 
jVx> 3 0ml WA,^U h 'J ^^v 1 ) ;Vv^o^>^yi>^8mmo 1 

tax. -So 8 o*c-e3 0#iiu£Uc;>s-£> mm^^tz^ ^mL^H^n-^-y- 

>-e^1-^> £ t \Z £ *) . (Me3SiCp) 3ZrH 8 8 %Ti#^ 0 £ 

Oll^tWlf^te 1 H-NMR. 1 3 C-NMRlwJ; *)®:fcLfz 0 
ftftltt&NMRfc:-* 

1 H-NMR (C6D6>Me4Si) : 5 3.35 (s, 1H) , 4.83 ( 
t, 6H) , 5.8 6 ( t , 6H) ; 1 3 C — NMR (C 6 D 6> Me 4 Si) 
5106.2 8, 110.1 0. 116.08 

[0 0 4 4] 
<t»J5> 

mmw^m%T, ioommi77^3 iznmm 1 t*# <b titz v o * -r > -r* 

^;l/v;wn^.-7^1i Ky K (I n d 3 Z r H) £ 1 mm o 1 (0. 4 4 g) 
;vxy3 0mli:it^U ^f-;v->^n^>^yx>^8mmo lj!)Dx.^o 8 

& CI t J: i9 . (MeCp)3Zr H £J]JU£ 8 7 %Ti#£ 0 d<7Mfc^<7)1*?i{* 
1 H-NMR. 1 3 c-NMRlci: «9^U/io 
ft^tfj£NMRfc:-* 

1 H-NMR (C6D6,Me4Si) 152.68 (s, 9 H) , 3.25 ( 
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0 0 2 -3 1 1 4 5 1 ^ ^— ✓ : 48/ 

s, 1H) , 4. 8 5 (t , 6H) , 5.4 0 (t , 6 H) ; 1 3 C-NMR ( 
C 6 D6, Me4Si) 516,41. 1 0 3.1 9, 110.52, 119.16 
[0 0 4 5] 

<mmme> 

mmwm%T, ioomi i-*w.7 7xznzmMWiX''ftt>titzY*)z4 >r 

- )l,i?)Vx=. -)AtK'JK ( I n d 3 Z r H) <0 1 mm o 1 ( 0 . 4 4 g ) £ h 
;Vje-> 3 0ml IcltA^U 1 , 3 -v^;Vv? n^>* yi>* 8mmo 1 

(1 , 3 -Me 2 C p) 3 Z r H&1|3^8 0%« 
o Cl^b^OlSitfi: 1 H-NMR, 13C-NMR, xmmi&M%rfc <£ «9 ^ 

ft^lft&NMRt:-^ 

1 H-NMR (C6D6, Me4Si) 15 2.25 (s, 1 8 H) > 3.48 
(s, 1H) , 4.6 0 (t , 3 H) > 4.9 3 (d, 6 H) ; 1 3 C-NMR ( 
C 6 D 6 ,Me 4 Si) H 5.9 0, 1 0 8.4 K 115.36, 118.00 

[0 0 4 6] 

<H»J7> 

nmWl-e&btitztt&m I n d 3 Z rH^ili^l: ttfflK JAT^i^ 

MSfi^tfc2 0 m 1 Wval/>^fi: 5 m 1 UnA> £ dfc^% 

Ind 3 ZrH£5.0 / umo 1 Jnx., $"bt:MAOO>^>M (2. 6 mm 
ol/ml) 5.0ramoUISt*j|x.5»Lfco 

Lfc#S 2 0 0ml WXf >VXXf-Jl/It- h * V--r*£3J 
IB&Lfcffc, b;vx>10 0ral fcflnx., £ <b lc±SBOftfeji^f£S: 1 . 4 m 1 in 




miE# 2003-3097921 



002-311451 ^ ^- v : 49/ 

m-S-Kcfc O^V^V^**?*^^, £^i&tfc*±7 4kgPE/ (mmo 1 Z r 
•MP a -h) „ Mw= 1 0 2,6 0 0. i/;Mw/Mn = 2. 9 7X"&<otz 0 
[0 0 4 7] 

HJ&flO 1 X°%htitziY><kty) I n d 3 Z rH?:fv\ i^T^M^S^T o fc 0 
MSi#B^CT\ 100 ml 79X3 tcHJ&#)lt:1# <b tifzit&W I n d 3 Z r H 
£0.4mmol$PRU 1 5 m 1 CO Y )V3~y *MtL, h )VzcyifA, : MW.t Ltz 
o ov^j|S2.6mmo 1/ml (A 1 Ht^^Sc) 0^f^7JK^t> 
^4 Ommo 1 *tnx.-CMz&-e 1 0«#L/:o 

3 0 0ml79*3fc:4 0 0 ICC 5 R#IHI&JfeLfc S i 0 2 1 0 g fciJDx^ -hffi^ 

^^•9- V?§?& (0.5 mm o 1 /m 1 ) £ 0 . 2 5 m 1 hlMMW-WM* 130m 

Z> £9 KMt&Lfc7Pfc&*<&#**#*&LT£EE*0. 9 MP a mfc*>fcri*<b 2 

fS14(il 7 3 0 g/ (gtttt • MP a • h) *kmLtz^U>&m.& 
m*Ml 1.4g/l 0 5K 9 2 4 8 g/cm3, Mw= 1 2 4,5 0 0 

Mw/Mn = 2. 5, ^*flfjK0. 4 2 %/ c m 3 , M£ 1 1 8 . ltt?*ofco 

[0 0 4 8] 
<tft^J9> 

6 T*# <b tt/ifb^-tl ( 1 , 3 -M e 2 C p ) 3ZrH J^TWl 

Mffftt#IL£2 0m 1 OyaV^^fi:b^x>!:5m 1 *n£> SfeMfrS^ 
(l,3-Me2Cp) 3 Z r H& 5. 0 ^mo 1 l&x., $f)i:MA0Oh;Vx^ 
»fK (2. 6 mmo 1/ml) 5 . 0 mm o 1 ^rlMx. 1 ^iffL/; 0 
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002-311451 ^ ^- V : 50/ 

mW%k*ttVtz&m2 0 0ml ^)Xf>V^Xf-;W- h * WT^Mi?! 
ttlf:f, h;l/x>l00ml Zm*-, $ tc±fe<7)M^^^ 1 . 4 m 1 ira 

m^-tc £ *9* 0, J^^>Wb*U f(Ol^ttli6 0kgPE/ (mmo 1 
Z r -MP a -h) t'*o/; 0 
[0 0 4 9] 

<&m.mi> 

I n d 2 Z rC 1 2 Ltffi^ JTr^fi^M^T o£ Q 

M*fi^t/c2 0 m 1 <DV3-Vy?m\- 5 m 1 inx^ ^M^t^-tJ 

Ind2ZrCl2^5.0//mo 1 *Px.> ^^iCMAOOf^x^/^I (2.6 

mmo 1 /m 1 ) 5. Ommo 1 3 0 5HE#Lfc o 

m#«ttL7t^»2 0 0ml ^7L-r>VX^^-;V^^- V-^ti 

W&Lfcfe, Y)v*.> i o 0m l $ tb^JtfaojTO^S: l . 4 m l fln 

z.xmwT^8 ov^mmxfco ^vy*, o.6MPa t%&x.o* 

fi^icj; ^Ofi^tili 4 3 k gPE/ (mmo 1 

Z r -MP a • h) Tr&o£ 0 
[0 0 5 0] 

om.m2> 

I n d 2 Z r C 1 2 J^T^m^-RJS^^f o tz Q 

M^#H^T 1 0 0 ml 77^3 Ind2ZrCl 2*0.4 mm o 1 

rat, 1 5ml^hiVi>^Di, h;V^>tt/Uf$[£ Ltz<> . 

6 mmo 1/ml (A 1 W^^^W WfW^^ft>il4 0mmo 1 

*»nx.rmraT'i o^n^t^o 

3 0 0 ml y 9 * 3 4 0 0 TCt? 5 B#H#&J& L£ S iO 2 10g SrflDx^ _hffl<0 
MO * SO x. , Mm 7 a - 43 J: ^MJETT^S * life* L T»t£<7) * * H# 
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jft*W»L;fco 7 5t:i:lIL/:t-h^l/-7'^ h U xf;V7JK A<7) 
^^r+i->V§^ (0.5mmol/ml) & 0. 2 5m 1 £_hfB@#$l$££ 13 0m 
ginx., b * P-^^vffi^ 1 -^x>/^V>*;kfct£0. 1 2 
& \zmmV%"h ti ?&* <7>1f**fc®iLX&&.% 0 . 9MPat:ft>^ 2 

M14fi7 5 0 g/ (gftklft - MPa-h) T^i), £M\*tix-?-Vs&mAfc 
liMI 0. 4 g/1 0 53\ ^E0. 9 14 8 g/ c m 3 5&»S*JK 0 . 38g/cm 

[0 0 5 1] 

o 

mi] 

[02] 

mmm 6 -e^-js t tzit&mn xm.m$i r- 9 \zm^x 3 > t? a. - 9 ym\z £ 
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>]^M 0 0 2 - 3 1 1 4 5 1 



^-v: 1/ 
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002-311451 A ^~ v : 1/E 



[mi®] m i 



mSE# 2003-3097921 



002-311451 



^-v*: i/E 



ffU&B 



#g| 2002-311451 
50201613509 

m^M±f$ 0 0 9 5 

14^10^280 



^J&14#-10j!25B 



ffiiE# 2 0 0 3 
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#12 002-311451 
ffi I A I I i f 



[395018767] 
1 . B 1 9 9 5 f 9I20B 

rati] $rMsn 

ft B>f m^fP^Ej^/P^-Ti 2 6#5"§" 



